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painless delivery; alert mother 


As a result of pre-delivery spinal injection of Heavy 
Solution Nupercaine, patient is fully conscious 
and cooperative during delivery, yet experiences 
little discomfort. Safe for both mother and child, 
saddle block with Nupercaine eliminates fear of 
delivery by barring pain, yet satisfies patient’s de- 


sire to ‘‘see and help her baby being born.” 
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(dibucaine hydrochloride with dextrose 5% CIBA) 
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Electron Sterilized 


Surgical Gut...stronger, more pliable 


1 Electron sterilized ETHICON Surgical Gut is approximately 
—. 10% stronger, more pliable, easier to handle than ordinary 
I surgical gut. High temperatures used in heat sterilization 
isiene is the trademark of are eliminated—yet the lethal ELECTRON BEAM dose is 


ETHICON, INC. for electron beam 
sterilization. It identifies Ethicon 
electron sterilized surgical gut 40% greater than that required to kill even the most 
and is your guarantee of maximum 
strength, pliability and sterility. 
resistant micro-organisms. 
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Electron Sterilized 


. Surgical Gut...with added safety sealed in 


we Absolute suture sterility—a prime concern of all mem- 
bers of the Surgical Team—is unfailingly achieved by 
bombardment of ETHICON surgical gut in its final 


T.M. 

This symbol is the trademark of sealed container by highly accelerated electrons. The 
ETHICON, inc. for electron beam 
sterilization. It identifies Ethicon electron beam “dose” is 40% greater than required to 
electron sterilized surgical gut 

and is your guarantee of maximum destroy the most resistant spore-forming organisms, yet 


strength, pliability and sterility. 
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gram —nonstaining, water-washable base — 
exerts a therapeutic effect in presence of an 
exudate without being occlusive. 


supplied: 10 Gm. tube. 


Meti—T.M.—brand of corticosteroids. 
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In ‘Miltown’ relieved symptoms 


in 88% of pregnant women 


anxiety complaining of nausea, 


of vomiting, leg cramps 
(refractory to calcium therapy), 
preg Nancy numbness and tingling 
of the extremities, 
headache, insomnia, anxiety, 
and emotional upsets.* 


* Be lafsky, H.A., Bre slow, S. and Shang ld 
J.E.: Meprobamate in pregnancy Obst 
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Greater comfort 
for postoperative 


and postpartum patients 


abdominal distention and urinary retention 
can often be prevented or promptly relieved 


— with less need for uncomfortable enemas and catheters 


Urecholine 


Chloride 
(Bethanechol Chloride) 
‘Urecholine’ helps restore normal function after surgery and childbirth 
by increasing the muscular tone of the gastrointestinal and urinary 
tracts. Postoperative “gas” pains can frequently be prevented or 
promptly relieved—with less need for uncomfortable enemas, intuba- 
tion, and suction apparatus. Micturition is facilitated—without the 
discomfort and risk of infection inherent in catheterization. 


Administration and dosage: may be given prophylactically or 
therapeutically after surgery or childbirth. Usual oral dosage: 
10 to 30 mg. three or four times daily. Usual subcutaneous 
dosage: 5 mg. three or four times daily. 


Other indications: gastric atony and retention following vagotomy 
and other surgical procedures; chronic functional urinary 
retention due to atony without obstruction; megacolon, including 
congenital megacolon (Hirschsprung’s disease); certain cases of 
paralytic ileus; to counteract side effects of antihypertensive 
ganglionic blocking drugs. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100; 
l-cc. ampuls containing 5 mg. 
Urecholine is a trade-mark of MERCK & CO., Inc. 


@® MERCK SHARP & DOHME, pivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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THORAZINE* 


““standard”’ medication for patients in labor? 


‘Thorazine’ was used during labor in a series of 2,093 obstetrical patients in an effort to 
achieve relief of pain and adequate sedation of the mother without causing respiratory 
depression in the infant. 


Relief of pain was good in the great majority of patients. Also, apprehension, nausea and 
vomiting were markedly reduced. Condition of infants at birth was good; only 2.6% required 
active resuscitation. 


Only six patients showed significant hypotension even though 1,030 received saddle- 
block anesthesia. 


The authors state that the good results obtained over a two-year period have made 
*“Thorazine’ a standard drug for patients in labor. 


1. Lindley, J.E.; Rogers, S.F., and Moyer, J.H.: Obst. & Gynec. 10:582 (Nov.) 1957. 


Smith Kline @ French Laboratories, Philadelphia 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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TACE | 


(chlorotrianisene) 


.for months’ 
af menopausal 


relief with one 
30-day course 
of therapy... 00 


Symptomatic relief is seen promptly’ after initial therapy begins. Months‘ ® 


of “striking”* menopausal relief results in most cases after a single 30-day 
course of TACE therapy. Because TACE is uniquely stored in body fat'.. 

the menopause is smoother... the important “feeling of well-being”®* is 
restored ...symptoms recur less frequently than with other estrogens.’ There 


is less withdrawal bleeding with Tace.** Dosage: 2 caps. daily for thirty days. 


References: 1. Woodhull, R. B.: Obst. & Gynec. 3:201, 1954. 2. Ausman, D. C.: Wisc. M. J. 53:322, 1954. 3. Edwards, 
B. E.: J. Indiana M. A, 47:869, 1954. 4. Ivory, H. S.: J. M..Soc. New Jersey 51:273, 1954. 
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for pain... as effective as codeine 
without codeine’s liabilities 


Zactirin 


NON-NARCOTIC 
Potently Analgesic 


Effectively Anti-inflammatory 


2 ZACTIRIN tablets are equiva: 
lent in analgesic potency to ¥% 
grain of codeine plus 10 grains 
of acetylsalicylic acid. 


Supplied: Distinctive, 2-layer yellow-and- 
green tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate 
and 325 mg. (5 grains) of acetylsalicylic 
acid. 


| Wyeth | 


Philadelphia 1, Pa 
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“, .. few individuals, if any, 
are able to meet the increased 
needs of pregnancy without suffering 


some degree of deprivation,”’ 


Supply 

Bottles of 100 and 1000. For 
your patient’s convenience, 
Engran Term-Pak provides 
250 tablets — enough to last 
until term—in a handsome re- 
usable glass jar plus a purse- 
size dispenser. 


ENGRAN 


TERM-PAK 


QuiBB 
Vitamin Mineral 


Reference: 1. Tompkins, W. T. in Wohl, 
M. G. and Goodhart, R. S.: Modern Nutri- 
tion in Health and Disease, Lea & Febiger, 
Philadelphia, 1955, p. 886. 


SQUIBB 
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New flavor 
uncentive 
for low fat 
dieters ! 


WONFAT 


Carnation Instant nonfat dry milk 


can be self-enriched for 25% more protein 
and better flavor than ordinary nonfat milk! 


25% more nutrition and better flavor, too! The 
secret is the Carnation crystal form of nonfat milk 
—a form which adapts ideally to self-enrichment. 
The addition of one tablespoon of crystals per glass 
or 14 cup extra crystals per quart brings a new 
standard of fresh, delicious flavor to your patients, 
gives them an additional 25% nonfat milk nutri- 
tion with each serving. Result: “Difficult” patients 
respond to a richer and more palatable flavor, re- 
quire 25% less fluid bulk to obtain the same 
amount of nutrition. 


CONVENIENT: Carnation Instant ‘Magic Crystals” 
mix completely—even in ice-cold water—with just 
a slight stir. Always ready to drink immediately— 
in the office—at home or away from home. 


DOCTOR—you, too, would enjoy the wholesome taste and the nourish- 
ing refreshment of this different and delicious nonfat milk discovery. 


April, 1958 
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recommended for ré 
in ALL pregnancies. . 
96 per cent live delivery with des PLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too.‘ ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage? 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P., 
which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestrol is even in- 
cluded in the tablet coating to assure prompt help in emergencies. 
desPLEX tablets also contain vitamin C and certain members of the 
vitamin B complex to aid detoxification in pregnancy and the effectua- 
tion of estrogen.) 
For further data and a generous 
trial supply of desPLEX, write to: 


Medical Director 


REFERENCES 


1. Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 

2. Gitman, L., and Koplowitz, A.: N. Y. St. J. Med. 50:2823, 1950. 
3. Karnaky, K. J.: South. M. J. 45:1166, 1952. 

4. Pena, E. F.: Med. Times 82:921, 1954; Am. J. Surg. 87:95, 1954. 
5. Ross, J. W.: J. Nat. M. A. 43:20, 1951; 45:223, 1953. 


Brooklyn 26, N.Y. 
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in female reproductive disorders: infertility 


“In this group [‘Cytomel’] has 
been found definitely efficacious in 
women with a low or a low-normal type of 
metabolic index but abnormal ovulation pattern.” 
Queries and Minor Notes, J.A.M.A. 165:1223 (Nov. 2) 1957. 


Cytomel’ 


5 meg. & 25 meg. (scored) tablets 
Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. for liothyronine, S.K.F. 
(t-triiodothyronine or LT3) 
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IN PRENATAL NUTRITION 
In the aim for optimal nu- 
trition without undue 
weight gain during the en- 
tire prenatal period, oat- 
meal serves well as a uni- 
versally accepted food high 
in nutrient value without 
“empty” calories. 


The Quaker Oats Ompany 


CHICAGO 
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The profound effect of diet upon the well-being 
of the fetus throughout its intrauterine life has been 
demonstrated repeatedly both in laboratory ani- 
mals and in human beings. Hence it is imperative 
that nutritional demands be met during the entire 
period of gestation. Impaired gastrointestinal ab- 
sorption during the first trimester and during the 
third trimester with its rapidly increasing abdomi- 
nal pressure often creates problems in providing 
nutrition adequate for both mother and fetus. 


During pregnancy, sensible daily menus call for a 
diet relatively rich in growth-promoting substances, 
vitamins, and minerals. The protein requirement — 
especially in the latter half of pregnancy—is in- 
creased from an average of 55 grams per day to 
some 80 grams,* making necessary the ingestion of 
foods high in good quality protein content. 


Because the standard serving of oatmeal and 
milk supplies 9 grams of readily available, excellent 
quality protein, it is recommended in virtually 
every recognized pregnancy diet. No other whole- 
grain breakfast cereal is as high in thiamine as oat- 
meal. In addition, oatmeal provides other B-com- 
plex vitamins. The mineral content of oatmeal, 
especially that of iron and phosphorus, makes a sig- 
nificant contribution to satisfy daily requirements. 


Its easy digestibility and inviting taste make 
oatmeal readily accepted as the main breakfast dish 
throughout the period of gestation. 


Quaker Oats and Mother’s Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the 
Quick (cooks in one minute) and the Old-Fashioned 
varieties which are of equal nutrient value. 


*Taylor, C.M.; Macleod, G., and Rose, M.S.: Foundations of Nu- 
trition, ed. 5, New York, The Macmillan Company, 1956, p. 100. 
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while your patient sleeps ... 


agoral 


works gently and safely to produce 


a normal bowel movement in the morning 


Dosage: One tablespoonful at bedtime 


WARNER -CHILCOTT 
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IMPORTANT 
THERAPY 


uith 

Topical 
/ 

im 


Pruritus Vulvae Et Ani 


hraurosis Vulvae 


Postmenopausal Vaginitis 


Hist-A-Cort-E.. 


incoRronareD Cre 


ACID MAN 
VEHICLE ACID MANTLE® Hydrocortisone 


Estrone-Pyrilamine Maleate-Synthetic Vitamin A 


providing 
Epithelium Regenerative 
Antiinflammatory 
Antipruritic 
Antikeratotic action 
Antiallergic 
Antihistaminic 
Normal-Vaginal- and 

Anal-Tract- pH-Restorative 


e daily—Supply: |] z. tubes 


109 WEST 64 ST., NEW YORK 23, N.Y. In Canada: 2765 Bates Rd., Montreal, P.Q. a 
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NOW 


COUNTERACT 
DEPRESSED 
MOODS without stimulation 


= Relieves dep 
without euphor a 


= Rapid onset 
= Side effects are 


“Deprol* 


Composition: Each tablet 
contains 400 mg. 
meprobamate and 1 mg. 
benactyzine HCl 


Average Adult Dose: 
1 tablet q.i.d. 


(iy WALLACE LABORATORIES, New Brunswick,N.J. Literature and samples on request 


é 
Ag. 
—not a stim: 
: = Restores natural sleep | 
without depressive 
aftereffects 
—not a hypnotic 
ction 
ynec. 
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In 941 cases en 

effective | 

in all but 

17 Merrell 


SINCE 18268 


2 tabs. hos, 


mg sickness...the night befoi 
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NAT St. Thom: Intario 
sLUCOSAM 


for the best In 
tetracycline therapy... 
new, rapidly effective 


1. highest, fastest tetracycline blood 


levels Analysis of a 4-way crossover study confirms 
that Cosa-Tetracyn produces the highest, fastest 
blood levels of all available tetracycline enhancement 
formulations.” 


2. greatest consistency of high 


tetracycline blood levels Ina 4-way cross- 
over study, Cosa-Tetracyn demonstrated greatest 
consistency of high blood levels compared to tetra- 
cycline-citric acid, tetracycline phosphate complex, 
and tetracycline-sodium hexametaphosphate.* 


3. safe, physiologic advantages of 
glucosamine Completely safe as an enhance- 


ment agent, glucosamine is nontoxic, sodium free, 
nonirritating to the gastrointestinal tract, and there 
is evidence it may influence favorably the bacterial 
flora of the intestine. 


The most widely prescribed broad-spectrum antibi- 
otic now potentiated with glucosamine, the enhanc- 
ing agent of choice. 


Cosa-Tetracyn is supplied in capsules, 250 mg., bottles of 
16 and 100; and half-strength capsules (125 mg.) for 
long-term therapy or pediatric use, bottles of 25 and 100. 


1, Carlozzi, M.: Antibiotic Med. & Clin. Therapy 5:146 (Feb.) 1958. 


Prizer Lasoratories, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
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Keep 
the “reducer” 


happy 


in OBESITY 


means help 
@ For those who eat too much 
@ For those who are depressed 


‘Methedrine’ dispels abnormal craving 
for food, subtly elevates the mood. 


‘Methedrine”® brand Methamphetamine 


Hydrochloride Tablets 5 mg., scored 


BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, New York 
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in hysterosalpingography 
for detecting uterine 


and tubal abnormalities 
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In vaginitis 


Stop the torment—destroy the Cause 


The rate of cure with AVC Improved is 
consistently high in all common types of 
vaginitis. In one series of patients with trich- 
omonal vaginitis, bacteriologic cures were 
obtained in 82.5% of the cases.! Sympto- 
matic relief is rapid and lasting. And because 


1g 
AVC Improved has an acid pH, it encour- 
Improved ages the early return of normal vaginal flora. 
in trichomonal vaginitis — 9-ammnoacridine hydrochloride 0.2%: sulfanila 
“... the most effective mide 15.0%; allantoin 2.0%; with lactose in a 
treatment available.”! water-miscible base buffered to pH 4.5 

Indications: Trichomonal leukorrhea; monilial 
and nonspecific vaginitis; cervicitis; postpartum 
monilial hygiene; and poste auterization, 
... more effective than any conization, and other vaginal surgery; vaginal 

other agent... used previously.”? infections in children. 
Administration: An applicatorful twice daily—on 

in mixed infection — arising and at bedtime. 
“_.. the most effective Supplied: 4 0z. tubes with or without applicator. 


: cote ; (1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hensel, 
treatment of endocervicitis. . . . H. A.: Postgrad. Med. 8:293, 1950. (3) Horoschak, A. 


and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 


Products of THE NATIONAL DRUG COMPANY 


Original Research Philadelphia 44, Pa. 
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| | NOLUDAR’ Roche tT 


methyprylon 


At bedtime or for pre-dawn insomnia 

Non-barbiturate, relatively 
non=-habit forming 

No morning mental haze — 
a ringing telephone or alarm clock 
easily rouses the patient 
at any time during sleep. 

¢ Broad safety margin 

The physician's personal hypnotic— 
Noludar is advantageous when it is 
necessary to answer the telephone 
or go on a call at night. 


DOSAGE: 
two 200 mg tablets gently but firmly sLc¢ 
put the confirmed insomniac to sleep. 2 
one 200 mg tablet lulls the geriatric 
or pediatric patient to sleep. ew 
one 50 mg t.i.d. provides S 


daytime sedation without drowsiness. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc 
Nutley 10, New Jersey 


Roche—Reg. U.S. Pat. Off. his adver 
Advertising 
cians’ Cour 
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In urinary-tract infections 


ISSUE |LEVELS 


— 


SUSPENSION TABLETS 


ULFOSE' 


Triple Sulfonamides, Wyeth 
(Trisulfapyrimidines: Sulfadiazine, 
Sulfamerazine, Sulfamethazine) 


Wijeth 
® 


Philadelphia 1, Pa. 


° 
Ow on 


This advertisement con- 
forms to the Code for 
Advertising of the Physi- 
cians’ Council for Infor- 
Mation on Child Health. 
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atefour carefully planned prenatal regimen 


-amphetamine sulfate, S.K.F. sustained release capsules, S.K.F. 


SPANSULE* 


ong control of appetite (between meals, too) particu- 
for the patient who is listless, lethargic and tired 


5 mg., 10 mg. and 15 mg. 


' 


EXAMYL* SPANSULE* 


rine’ plus amobarbital sustained release capsules, S.K.F. 


ng control of appetite (between meals, too) particu- 
for the patient who is tense, anxious and irritable 


Mo. 1 (lower strength) and No. 2 (standard strength) 


h Kline & French Laboratories, Philadelphia 


. Reg. U.S, Pat. Off. 
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THE PHYSIOLOGIC PLASMA ELECTROLYT 


Provides ionic concentrations of sodium, chloride, calci 

and magnesium precisely as found in human plasma.. 

the potassium concentration is twice that of nor M 
plasma and bicarbonate is also provided in twice i 
plasma concentration in the form of metabolizable p 
cursors, acetate and citrate. 


INDICATIONS: Uncomplicated medical, surgical, pediatri 
orthopedic and urologic cases . . . to counteract dehydratio 

... to expand volume of plasma and intracellular fluid wit 

out distorting ionic composition . . . to prevent postoperative 
potassium deficiency . . . to restore normal plasma electrolyti” 
values in infantile diarrhea . . . and in the management 0 ~ 
metabolic acidosis. he 


Because of the unique balance of its components, PLASMA 
LYTE promotes normal fluid and electrolyte balances withov 
inducing potassium toxicity, tetany or metabolic acidosi 


HOW SUPPLIED: Bottles containing 500 ml. and 1000 ml. 


Where protein-sparing effect and increased caloric infusid P pte 


are indicated, specify e 
PLASMALYTE with Travert® 10% absor 
Bottles containing 500 ml. and 1000 ml. tenth 
Anem 
Often: 


BAXTER LABORATORIES, INC. The 
ompl 
Morton Grove, IIlim ect th 
and di 


DISTRIBUTED AND AVAILABLE ONLY iN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUG “ 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOI® he 
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BLOOD FACTORY 


PEPTONIZED IRON <=> LIVER 
PT. 
D DEPT. 
= liveR 
DEPT. B COMPLEX 
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‘The preferred hematinic with PEPTONIZED iron 


PLASMA 
s withow 


=| LIVITAMIN 


c infusi 


"Peptonized iron is virtually predigested. It is Each fluidounce contains: 
"absorbed as well as ferrous sulfate, and is one- Iron peptonized ..... . . 420 mg. 


% ete i - (Equiv. in elemental iron to 71 mg.) 
enth as irritating to the gastric mucosa. Manganese citrate, soluble . 158 mg. 

‘Anemias refractory to other forms of iron will 

sure Vitamin B,, Activity .. . 20 mcg. 

ften respond promptly to Livitamin therapy. (derived Cobsleanin cone.) 

The Livitamin formula, containing the B Picotinamide -ochloride 
fomplex, provides integrated therapy to cor- 
‘rove, IU™“Pect the blood picture, and to improve appetite Rice branextract ..... 1Gm. 


he S.E. MASSENGILL Company jew vor “kansas city SAN FRANCISCO 


= 
acidos 
00 ml. 


For predictable therapeutic advantages... 
focus on peptonized iron a 


a 


Current studies* show peptonized iron— 


More rapid response in 
iron-deficient anemias. 


Free from tendencies to disturb 
digestion. (One-tenth as irritating 
to the gastric mucosa as 

ferrous sulfate.) 


Non-astringent. 
Absorbed as well as ferrous sulfate. 
One-third as toxic as ferrous sulfate. 


LIVITAMIN 


Currently, mailings will & 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron forwarded only at your requests 


and Ferrous Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., Write for samples and litert 


1957). 


The S.E. MASSENGILL Company jew yor “kansas city «SAN FRANCIS 


Like 


Formula 


DONNATAL 
DONNATAL 
DONNATAL 
Hyoscyamin 
Atropine Sy 
Hyoscine Hy 
Phenobarbit 
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When 
smooth 
spasm 
gets 
rough 


on your 


patients 


Like oil on troubled waters... 


Formula 

ETS 

SULES 

IR (per 5 ce.) 


Hyoscyamine Sulfate.......0.1037 mg. 
Atropine Sulfate ............ 0.0194 mg. 
Hyoscine Hydrobromide..0.0065 mg. 
Phenobarbital (% gr.).... 16.2 mg. 


DONNATAL® EXTENTABS® 
{Extended Action Tablets) 


Each Extentab (equiva- 
lent to 3 Tablets) pro- 
vides sustained 1-tablet 
effects...evenly, for 10 to 
12 hours — all day or all 
night on a single dose. 


DONNATAL 


provides superior spasmolysis { Robins) 
through provision of natural belladonna 
alkaloids in optimal ratio, with phenobarbital 


A.H. ROBINS CO.,INC., RICHMOND 20, VA. 
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Advantage of 


Menstrual Tamponage 
confirmed by 18-year study’ 


tests involving 5000 women indicate that... 


Vf Unmarried women can use vaginal tampons! 


vA Tampons do not cause erosion of the 
cervix, vagina or labia’ 


Y Tampons do not irritate the vaginal mucosa!* 
Tampons do not block the menstrual flow':* 


Tampons minimize menstrual odor’? 


Tampons are comfortable ...help the 
psychological attitude toward menstruation!* 


References: 

1. Karnaky, K. J.: Clin. Med. 3:545 

2. Dickinson, R. L.: Jl. A.M.A. 128:490 

3. Karnaky, K. J.: West. Jl. Surg., Ob., & Gyn., 51:150 
4. Thornton, M. J.: Am. Jl. Ob. & Gyn., 46:259 

5. Sackren, H. S.: Clin. Med., 46:327 


TAMPAX* 


for internal menstrual hygiene 


Three absorbencies to meet varying requirements: 
Tampax Super, Tampax Regular, Tampax Junior 


For professional samples and reprints, please write: 


Tampax Incorporated 
Palmer, Massachusetts 


AL 
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vegetative pathogens and 
Spore formers 


within 5 minutes 


the spores, themselves 


IT’S SPORICIDAL | within 3 hours 
TUBERCULOCIDAL 
tubercle bacilli 
VIRUCIDAL 
FUNGICIDAL 


BARD-PARKER 
FORMALDEHYDE GERMICIDE 


This solution is specifically indicated for the practi- 
cal and economical chemical disinfection of surgical 
‘sharps.’ When used as directed, it will in no way im- 
pair keen cutting edges, points of hypodermic needles, 
scissors and other delicate instruments . . . an annual 
savings in instrument replacement and repair will far 
exceed the actual cost of the solution. If kept undiluted 
and free of foreign matter, it may be used repeatedly. 


Ask your dealer 


PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut 


B-P INSTRUMENT CONTAINERS 
Designed with your convenience in mind 
for use with Bard-Parker GERMICIDE 


ALL BARD-PARKER SOLUTIONS CONSERVE THE BUDGET DOLLAR 
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FILIBON 


vew FILIBON” 


PRENATAL CAPSULES LEDERLE 


for an active pregnancy 


New FILIBON is Lederle’s latest development in prenatal 
supplements . . . designed to supply needed nutritional fac- 
tors more efficiently and in better tolerated form. Important 
advantages you'll find in FILIBON include: 


New better tolerated source of iron—ferrous fumarate — 
helps eliminate gastric upset 


New non-inhibitory intrinsic factor assures greater B,. ab- 
sorption to meet increased requirements 


New more comprehensive formulation includes phosphorus- 
free calcium, Vitamins K and Bg, plus important minerals 
and trace elements 


New Reminder Jar . . . she’ll keep it handy on the dining 
table and remember to take her vitamins 


your patients pay no more for the added benefits of FILIBON 


Each capsule contains: a 
Vitamin A 4,000 U.S.P. Units @ 
Vitamin D . 400 U.S.P. Units & 
Thiamine Mononitrate (B1) 
Pyridoxine (Bs) 
Niacinamide. . 
Riboflavin (Bz) 
Vitamin Biz .. 
Ascorbic Acid (C) 
Vitamin K (Menadione) 
Folic Acid 
Ferrous Fumarate 
Iron (as Fumarate) 
Intrinsic Factor 
Fluorine (as CaF2) .. 
Copper (as CuO) .... 
Iodine (as KI) . 
Potassium (as K2SOx4) 
Manganese (as MnQz2) 
Magnesium (as MgO) 
Molybdenum 

(as NazMoQ4,2H20) 
Zinc (as ZnO) .... 
Calcium Carbonate 575 mg. & 


Dosage: one or more capsules daily. 


Supplied: attractive, re-usable bottles of § 
100 capsules. 


0.15 mg. 
0.025 mg. 


t Lederte ) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 


*T rademark 


0.085 mg. © 
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To heal, to counsel, to protect health 


Mutual Benefit Life’s job: 


TRUE 
SECURITY 


FOR THE DOCTOR 
AND HIS FAMILY 


As a member of the medical or 
dental profession your job is not 
only to care for the needs of 
your patients today, but also to 
protect their future. 

Similarly, Mutual Benefit Life 
does much more than answer 
your present problems. Mutual 
Benefit Life offers TRUE SE- 
CURITY to you and your family 
through a unique insurance plan 
designed to take advantage of 
your lifetime earning curve 
which differs so greatly from 
that of men in other professions. 

No matter what your age or 
income, Mutual Benefit Life 
now offers you TRUE SECUR- 
ITY with one inclusive insur- 
ance plan designed to give you 
and your family the fullest, 
finest, most economical protec- 
tion in the insurance field. 

TRUE SECURITY is now of- 
fered with the most liberalized 
coverage and lowest cost in Mu- 
tual Benefit Life’s 113-year his- 
tory. 

Ask your Mutual Benefit Life 
man today about TRUE SE- 
CURITY. 


MUTUAL 
BENEFIT 
LIFE 


we Ameriean Roster scientist and gverdion The Insurance Company 
of our nation’s health. W skill, under- 7 
standing and selflessness, he devotes his 


life to our physical and mental needs. 
THE MUTUAL BENEFIT LIFE INSURANCE COMPANY. NEWARK, NEW JERSEY 
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3 
x 
Units 
Units 
3 mg. 
1 mg. 
0 mg. 
2 mg. 
cgm. 
O mg. 
.5 mg. 
1 mg. 
20 mg. 
30 mg. | 
5 mg. 
15 mg. © 
15 mg 
01 mg. 
35 mg. 
05 mg. & 
15 mg. 9 
125 mg. 
85 mg. 
aily. 
ttles of 
YORK 


AS A CONCOMITANT MEASURE 


AND IN PROPHYLAXIS 4 gli, Rx: A CAPFUL 
SOLUTION 
CONCENTRATE 
Nylmerate IN 2 QTS. OF 
(brand of phenylmercuric acetate) ~ ; WATER 


is effective as a trichomonicide, 
monilicide and bactericide. 


AS 


A THERAPEUTICIDIC 
VAGINAL DOUCHE 


HOLLAND-RANTOS COMPANY 
145 HUDSON STREET, NEW YORK 13, N. Y. 
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NYLMERATE JELLY 
Your patients ' 
Vaginal discharcer* are problems of control and ebim- 
ination with dfective medication... in the shorted 
possible time | More and more physicians solve there 
problems by relying on... prescribing... Nylmerate, 

| 


1€C. 


NO SALESMAN 
WILL CALL AT ALL, 


either during or after your 
trial. We simply believe the 
Birtcher Cervix Pistol is so 
good you'll want to keep it 
after the trial period is over. 
Mail attached coupon today, 
we'll ship the Pistol complete 
with 4 conization electrodes 
immediately and invoice you 
the full price of $65.00. If you 
are not thoroughly convinced 
after 30 days, just mail it 
back to us, If you wish to 
keep it, then and only then 
pay the invoice. 


The 
BIRTCHER 
CORPORATION 


Los Angeles 32, Calif. 


April, 1958 


Operates with any make or model of 
short-wave diathermy or electro-surgical 
machine providing a cutting current. 


Retains perfect Surgical “Feel’’ Simple, one-hand opera- 
tion with continuously controlled rotary action up to 372° 
allows you to make cleaner, more symmetrical conizations, 
leaving no ragged tags or infection sites. Pistol keeps hand 
out of line of vision, illuminates field with two headlights, 


30-Day FREE Trial Offer! 


See for yourself how much smoother, and more accurate 
this precision instrument is—try it in your own practice 
for a full month, Use it as often as you like, in as many 
conizations as you please. There is absolutely no charge 
for this trial, not even if accidental damage should occur, 


THE BIRTCHER CORPORATION 
Department 0G-458 
4371 Valley Bivd., Los Angeles 32, California 


Please send, postpaid, the BIRTCHER Cervix Conization 
Pistol, complete with 4 conization electrodes, to 


Dr. 
Address. 


City. 


My electro-surgical or short-wave machine is 
please attach proper cord tips. 
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Start therapy with one or two 500 mg. 
tablets of ‘DIURIL’ once or twice a day. 


BENEFITS: 


e The only orally effective nonmercurial agent 
with diuretic activity equivalent to that of the 
parenteral mercurials. 


e Excellent for initiating diuresis and maintaining 
the edema-free state for prolonged periods. 


e Promotes balanced excretion of sodium and 
chloride—without acidosis. 


Any indication for diuresis is an in- 
dication for ‘DIURIL’: 

Congestive heart failure of all degrees of severity; 
premenstrual syndrome (edema); edema and toxe- 
mia of pregnancy; renal edema—nephrosis; ne- 
phritis; cirrhosis with ascites; drug-induced edema. 
May be of value to relieve fluid retention compli- 
cating obesity. 


SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' 
(chlorothiazide); bottles of 100 and 1,000. 


'DIURIL' and 'INVERSINE! are trade-marks of Merck & Co., Inc. 


MgO MERCK SHARP & DOHME 


Division of MERCK & CO., Inc., Philadelphia 1, Pa. 


(CHLOROTHIAZIDE) 
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as sumple 


INITIATE 'DIURIL' THERAPY 


'DIURIL' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


ADJUST DOSAGE OF OTHER AGENTS 


The dosage of other antihypertensive medication 
(reserpine, hydralazine, etc.) is adjusted as indi- 
cated by patient response. If the patient is estab- 
lished on a ganglionic blocking agent (e.g., 'IN- 
VERSINE') this should be continued, but the total 
daily dose should be immediately reduced by 25 
to 50 per cent. This will reduce the serious side 
effects often observed with ganglionic blockade. 


ADJUST DOSAGE OF ALL MEDICATION 


The patient must be frequently observed and care- 
ful adjustment of all agents should be made to 
determine optimal maintenance dosage. 


BENEFITS: 


© improves and simplifies the management of hypertension 


® markedly enhances the effects of antihypertensive agents 


® reduces dosage requirements for other antihypertensive 
agents—often below the level of distressing side effects 


* smooths out blood pressure fluctuations 


INDICATIONS: management of hypertension 


Smooth, more trouble-free manage- 
ment of hypertension with 'DIURIL’ 


April, 1958 
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extra protection for every concept nN 


Decidual bleeding due 
to capillary fragility 
leads to abortion 


Hesper-C Prenata 


with capillary-protective factors plus vitamins-minerals 


a precaution in every pregnancy 
a necessity in habitual abortion” 


Routine care during pregnancy should include protection against decidual bleeding. To 
guard against spontaneous and habitual abortion, Hesper-C Prenatal provides the essential 
capillary-protective factors (hesperidin complex and ascorbic acid) plus the supplemental 
vitamins and minerals required during gestation. 


The usual daily dosage (2 capsules t.i.d.) provides: Thiamine Mononitrate ..........seeeeeee:: 7.5 mg. 
Ferrous Gluconate (15 mg. iron) ........... 4.5 meg. 
Calcium Carbonate (500 mg. calcium) .....1.25Gm. Pyridoxine Hydrochloride ................ 10.0 mg. 
6,000 U.S.P. Units Copper Sulfate (3.0 mg. copper) .......... 12.0 mg. 
1,200 U.S.P. Units Potassium Iodide (0.3 mg. iodine) ........ 0.4 mg. 


Providing the daily requirements or more of vitamins and iron during pregnancy as recommended 
by the National Research Council. 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 
2. Dill, L. V.: M. Ann. District of Columbia 23:667, 1954. 


THE NATIONAL DRUG COMPANY “S37 
Philadelphia 44, Pa. ~ 
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Bactericidal! Fungicidal! 


| DERMOPLAST-.. 


TOPICAL ANESTHETIC ANTIPRURITIC ASTRINGENT 


IN OBS & GYN USE 


NEW—3 OZ. 


PRESCRIPTION SIZE 


for individual therapy in 
hospital and home. 


Also available in... 


HOSPITAL economy size .... 12 oz. 


PROVIDES NEW RELIEF OF SURFACE PAIN AND ITCHING 
ON CONTACT WITHOUT TOUCHING AFFECTED AREAS 


perineal suturing 
hemorrhoids 

> pruritus ani 
pruritus vulvae 
wounds 

burns 


abrasions 


sunburn 


FORMULA: benzocaine 4.7%; benzethonium 
chloride 0.1%; menthol 0.5%; dissolved in 
oils (Doho process) 


Substantiating clinical data MALLON DIVISION 


sent on request D O 4 O 


100 VARICK ST. 
NEW YORK 13,N.Y. 
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GANTRISIN CREAM 


‘Roche’ 


reduces both discharge 


and unpleasant odors 


due to secondary 
infections . . . promotes 


smoother recovery. 


The white vanishing cream 
base of Gantrisin Cream 
is readily acceptable to 


the most fastidious patient. 


Gantrisin ® — brand of sulfisoxazole 
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tetracycline absorption, 


higher serum levels 
and more certain 


contro! of infection... 


IN AL TETRACYECUEINE PHOSPHATE 


In view of its higher blood levels...*it appears 
that tetracycline phosphate complex would be 
more effective [than tetracycline HCI] in treat- 


ing infections due to susceptible organisms."'* 


3 
an 
4 
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Typical comments from clinical investigators 


“The advantages of higher blood and tissue levels of tetracycline in 
combating infections with susceptible bacteria are significant.”' 


“All patients with infections caused by tetracycline-sensitive or- 
ganisms responded satisfactorily to tetracycline phosphate com- 
plex therapy.”° 


“The increased serum levels obtained with it [tetracycline phos- 
phate complex] may be considered a ‘safety factor’.”® 


“It effectively controlled the pyogenic component . . .”° 


“Side effects were infrequent and mild .. .”* 


THE ORIGINAL TETRACYCLINE PHOSPHATE COMPLEX 


preoperative prepar 
tion of gastrointestin 
tract; deliveries in 
sterile fields. a 


| Suits every tetracycline need toa q 
| pe inawide 
| 
| including: 
pneumonia, 
acute bronchitis, : 
pharyngitis, 
sinusitis, 
septic sore throat, — 
4. a whooping cough. 
pyelonephritis, 
pyelitis, 
cystitis, ; 
urethritis. 
amebic dysentery, 
gastroenteritis. 
cellulitis, 
furunculosis, 
pustular dermatoses, 
typhus fever, 
Rocky Mountain 
spotted fever, — 
trachoma, 
’ 
A 


FROM 
IRON INTOLERANCE 


FERGON 


IRON without FOR ALL SIMPLE 
Tablets of 5 grains and 212 grains IRON DEFICIENCY ANEMIAS 
Elixir 6% (5 grains per teaspoonful) PREGNANCY 


N BEFORE AND AFTER SURGERY 


5 0 N _ C Highest Hemoglobin Response 
C CAPLETS® 


IRON and VITAMIN C 
“ve No Abdominal Cramps 
vation 
No Constipation 
450 mg. ferrous gluconate and No Diarrhea 
200 mg. ascorbic acid in approximately 90% of patients 


New 
FERGON PLUS 9 


Ferrous gluconate with vitamin B,2 and Intrinsic Factor 
Concentrate, folic acid and vitamin C. 


CAPLETS 


2 Caplets = 1 U.S.P. oral unit of Anti-Anemia Activity 
without gastro-intestinal upset 


(| Jithnep LABORATORIES * york 


Fergon (brand of ferrous gluconate) and Caplets, trademarks reg. U.S. Pat. Off. 
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‘“...an improvement and ultimate replacement 
for the older tetracycline hydrochloride.” 


| 

| 


2 capsules (500 mg.) 
b.i.d. provide 


safe, effective, A single (250-mg.) I.M. 
adult dose produces 


time-saving therapy 
for adults significant 


24-hour serum 


levels 


THE ORIGINAL TETRACYCLINE PHOSPHATE COMPLEX 


Faster, higher tetracycline serum levels 
for more certain control of infection.”**”'""" 


Significant serum levels for 24 hours on a single 
dose of Tetrex Intramuscular (250 mg.)** 


A single, pure antibiotic (not a mixture.) 


1,6,8,11 


B.i.d. or q.i.d. dosage equally effective orally. 


411,6 


Clinically “sodium-free. 


A dosage form for every tetracycline need. 


References: 1, Cronk, G. A., Naumann, D. E., and Casson, K.: Fifth 
Annual Symposium on Antibiotics, Washington, D. C., Oct. 2-4, 1957. 
2. Dube, A. H.: Ibid. 3. Portney, B., Draper, T., and Wehrle, P. F.: 
Ibid. 4, Shidlovsky, B. A., Prigot, A., Maynard, A. de L., Felix, A. J., 
and Hjelt-Harvey, I.: Ibid. 5, Cronk, G. A., and Naumann, D. E.: 
Ant. Med. & Clin. Ther. 4:166, 1957. 6. Prigot, A., Shidlovsky, B. A., 
and Felix, A. J.: Ibid. 4:487, 1957. 7. Pulaski, E. J., and Isokane, R. K.: 
Ibid. 4:408, 1957. 8. Putnam, L. E.: Ibid. 4:470. 1957. 9, Rein, C. R., 
and Fleischmajer, R:: Ibid. 4:422, 1957. 10, Welch, H., Lewis, C. N., 
Staffa, A. W., and Wright, W. W.: Ibid. 4:215, 1957. 11, Pulaski, E. J.: 
Practitioner 179:465, 1957. 


Five groups of investigators who administered TETREX to 
996 patients with a wide variety of infections reported 
excellent therapeutic results, with a remarkably low inci- 
dence of side effects.'***** As one group reported: “All 
patients infected with tetracycline-sensitive organisms re- 
sponded satisfactorily to therapy.”' In only 8 patients 
(0.8% ) of the 996 were side effects such as to require 
discontinuance of therapy. 


As the need arises — a suitable dosage form: Tetrex Capsules 
(250 mg.), Tetrex Pediatric Capsules (100 mg.), Tetrex Intra- 
muscular (250 mg.) with Xylocaine*, Tetrex Intramuscular (100 
mg.) with Xylocaine*, Tetrex-APC with Bristamin. 


Also Available: Tetrex Syrup and Tetrex Pediatric Drops (tetracy- 
cline syrup, phosphate buffered.) 


*® of Astra Pharm. Prod. Inc. for lidocaine. 


Bristol LABORATORIES INC., Syracuse, N.Y. 


bacillary and 
amebic dysentery, 


cellulitis, 
furunculosis, 
pustular d 
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including: 
pneumonia, 
acute bronchitis, 
pharyngitis, 
sinusitis, 
septic sore throat, — 
whooping cough. 
pyelonephritis, 
cystitis, 
prostatitis, 
urethritis. 
gastroenteritis. 
typhus fever, 
Rocky Mountain 
trachoma, 
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venereum, 
psittacosis. 
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IRON INTOLERANCE 


FERGON 


IRON without vnltation FOR ALL SIMPLE 
Tablets of 5 grains and 2% grains IRON DEFICIENCY ANEMIAS 
Elixir 6% (5 grains per teaspoonful) PREGNANCY 


N BEFORE AND AFTER SURGERY 


Qa) 
N ome Highest Hemoglobin Response 
C CAPLETS® 


No Nausea 
HOR Vitam © No Abdominal Cramps 


No Constipation 
450 mg. ferrous gluconate and No Diarrhea 
200 mg. ascorbic acid in approximately 90% of patients 


———E—— 


New 
FERGON PLUS 


Ferrous gluconate with vitamin B,2 and Intrinsic Factor 
Concentrate, folic acid and vitamin C. 


2 Caplets = 1 U.S.P. oral unit of Anti-Anemia Activity 
without gastro-intestinal upset 


LABORATORIES * sew yom 


Fergon (brand of ferrous gluconate) and Caplets, trademarks reg. U.S. Pat. Off. 
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Doctor, your dietary decision 
can build Blue Ribbon babies 


The baby who wins the blue ribbon is the 
one whose doctor—no one else — determines 
its exact nutritional needs. 


A scientifically formulated evaporated milk product 
prepared exclusively from Grade A Milk 


Happy Lynn Patricia, aglow with health, is a 
Blue Ribbon winner, pride of her doctor who 
selected VARA MEL to get her off to a strong start. 


i 


VARAMEL BUILDS BLUE RIBBON BABIES 


e Made from milk of outstanding purity. 
e Scientifically formulated for optimum 
nutrition. 

e Helps prevent colic.1 Butterfat re- 
placed by easily digested vegetable oils. 
e Twice homogenized for better diges- 
tion and absorption. 

e Permits prescribing carbohydrate of 
choice. No sugar added. 


Approximate Analysis 

8.3 Phosphorus.......... 0.1 
Moisture. 79.8 
32 Calories per fi. oz. 

Average sep sae parts of Varamel and water 
plus sufficient ydrate to make 20 calories per 
fluid ounce. 


1. Bresiow, L.: Clinical Approach to Infantile Colic. 
J. Pediat. 50: 196-206, 1957. (Reprint sent on request.) 


e Provides adequate amounts of all 
known essential vitamins plus much- 
needed iron. 


e Helps doctor control infant feeding 
longer. Advertised to the medical pro- 
fession only. Available in drug stores. 


e Economical to use— eliminates need 
for additional vitamins and iron. 


Other products- Baker's Modified Milk 
—a completely prepared formula in liquid 
and powder form. 


—— 
_VARAMEL 


a3 ker Laboratories, Inc. « Cleveland 3, Ohio 
M. ilk Protects Exclusively for the Medical Profession 
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help preven hemorrhage 


VITAMIN Kj 


the only available preparation chemically identical with naturally-occurring vitamin K;... 
Ke “has a more prompt, more potent and more prolonged effect than the vitamin K analogues’’* 
¢ helps prevent “physiologic” hypoprothrombinemia, the most 
probable cause of hemorrhagic disease of the newborn 
e helps reduce incidence of intracranial hemorrhage at birth 
% e if ‘Mephyton’ has not been given to the mother before 
delivery, it can be administered to the infant if birth is 
premature, if surgery is necessary, or if treatment 
oa of neonatal hemorrhage is required 
Dosage: Hemorrhagic disease of the newborn, 0.5 to 2 mg. prophylactic- 
% ally to the mother is usually adequate; if actual hemorrhage occurs, up 
to 10 mg., repeated if necessary, may be given to the newborn. 
Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cce. ampul con- 
& tains 50 mg., boxes of 6 ampuls. 
as MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO., Inc. 
ec. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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STRASENBURG. 


Originators of ‘Strasionic’ (sustained ionic) R ez 


R J. STRASENBURGH CO., ROCHESTER, N. Y., USA: 
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RE | VERWEIGHT FROM (]vereatine 


BIPHETAMINE 


A ' STRASIONIC” RELEASE PRODUCT RESIN 


10-14 Hour Appetite Curb 


without fatiguing surges of stimulation 
but with an increased feeling of well being. 


Single Capsule Daily Dose 


lA ‘Strasionic’ release is sustained ionic 

& release proceeding at a uniform, controlled 

“Tt rate in both stomach and intestines, eliminating 
sharp rises and declines in blood levels. 


Predictable Weight Loss 

Rx Biphetamine capsules-containing a mixture of 
equal parts of amphetamine and dextro amphetamine 
in the form of a resin complex. Three strengths— 
Biphetamine 20 mg., 12% mg., 7% mg.. 


* / 
A leading life insurance company statistic 
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e debilitated 


e elderly 

WHEN e diabetics 
YOU TREAT infants, especially prematures 
INFECTIONS 
IN PATIENTS those on corticoids 
SUCH ¢ those who developed moniliasis on previous i 

AS THESE broad-spectrum therapy My 


¢ those on prolonged and/or 
high antibiotic dosage 


¢ women—especially if pregnant or diabetic 


the best broad-spectrum antibiotic to use is & 


Squibb Tetracycline Phosphate Complex (Sumycin) and Nystatin (Mycostatin) Sumycin plus Mycostatin & 
for practical purposes, Mysteclin-V is sodium-free : 


for “built-in” safety, Mysteclin-V combines: 


1. Tetracycline phosphate complex (Sumycin) for superior a: 
initial tetracycline blood levels, assuring fast transport of - 


adequate tetracycline to the infection site. > 
2. Mycostatin—the first safe antifungal antibiotic—for its By 


specific antimonilial activity. Mycostatin protects 
many patients (see above) who are particularly prone to monilial 
complications when on broad-spectrum therapy. 


MYSTECLIN-V PREVENTS MONILIAL OVERGROWTH 
Capsules (250 mg./250,000 u.), bottles 


= on 25 PATIENTS ON 25 PATIENTS ON 
and 100. Suspension (125 mg./125,000 TETRACYCLINE ALONE TETRACYCLINE PLUS MYCOSTATIN 5 
u.), 2 oz. bottles. Pediatric Drops (100 After seven days After seven days : 
mg./100,000 u.), 10 ce. dropper bottles, Before therapy of therapy Before therapy of therapy 4 
SQuisB 
the Priceless Ingredient 20080 


Monilial overgrowth (rectal swab) @ None @ Scanty @ Heavy 
Childs, A. J.: British M. J. 1:660 1956. 


*MYSTECLIN, *MYCOSTATIN",@ AND “SUMYCIN” ARE SQUIBB 
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NEW 

RESEARCH ON 
ERYTHROPOIETIN 
EXPLAINS 


CLINICAL 
SUPERIORITY OF 


RONCOVITE- 


Elucidation of the action of erythropoietin—the 
erythropoietic hormone—provides a clear ex- 
planation for the observations of Holly,! Ausman,? 
Tevetoglu’ and many others who have reported 
that in the common anemias cobalt-iron therapy 
results in a clinical response superior to that pro- 
duced by iron alone. 


Increased Iron Absorption and Utilization—Re- 
cent investigations show that cobalt enhances the 
formation of erythropoietin.*.> This hormone in- 
creases the rate of production of new red cells 
which, in turn, increases the rate of both iron 
utilization by the marrow and iron absorption 
from the intestine.® 


Clinical Application—In simple zron deficiency 
anemia, 89% of patients treated with Roncovite 
exceeded 12 Gm. of hemoglobin per 100 cc., while 
only 33% of the same patients treated with iron 
alone for a comparable period reached this level.? 
In anemia of pregnancy, 98.2% of Roncovite- 


April, 1958 


enhances formation 
of erythropoietin 


the newest 


hormone 
necessary for 
hemoglobin 
synthesis 


(MODIFIED FORMULA) 
IN THE COMMON ANEMIAS 


treated patients maintained their hematologic 
status; 63.8% delivered with a hemoglobin of 13 
Gm. per 100 cc. or more.! In anemia of infancy and 
childhood an average hemoglobin level of only 8.7 
Gm. per 100 cc. was attained with iron alone 
while the same patients subsequently reached an 
average hemoglobin level of 11.6 Gm. per 100 cc. 
with Roncovite.* 


Roncovite-MF is the new therapeutic agent based 
on erythropoietin formation which translates this 
new research into the practical utility of full iron 
effectiveness with greatly decreased, better toler- 
ated iron dosage. 


Each enteric-coated, green tablet contains: 


Cobalt chloride, 15 mg. 
Ferrous sulfate exsiccated, 100 mg. 


Maximum adult dosage: 
one tablet after each meal and at bedtime. 
Supplied: Bottles of 100 tablets. 


Bibliography available on request. 


LLOYD BROTHERS. INC. 
CINCINNATI 3, OHIO 
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for shorter labor, 
easter delivery 


an essential hormone of parturition to 
reinforce the normal physiology of childbirth 


Cervilaxin 


(relaxin, National) 


CERVILAXIN relaxes and softens cervical tissue thereby shortening labor and 
easing delivery. 


CERVILAXIN may be used in any delivery, but it is of particular value in frank labor 
with slow cervical dilatation, in primigravidas, and in multiparas with his- 
tories of difficult labor. It may be used alone, or in conjunction with oxytocin. 


Birnberg and Abitbol' using CERVILAXIN and oxytocin, reduced the time of normal 
term labor in primigravidas and multigravidas by more than 50% when compared 
with a series of women receiving oxytocin alone. 
CERVILAXIN offers these advantages to your patient— 
e shortens time in labor 
e lessens danger of fetal damage (brain injury) 
e easier labor—less pain—less trauma—less need for intervention 

reduces danger of uterine rupture due to the failure of the cervix to dilate 
e makes the use of oxytocin safer 
Dose: CERVILAXIN for administration by intravenous drip, is supplied in 2 ml. 
vials containing 20 mg./ml. Complete instructions with each package. 

1. Birnberg, C.H., and Abitbol, M.M.: Obst. & Gynec. 10:366, 1957. 


THE NATIONAL DRUG COMPANY 
. Philadelphia 4A, Pa. TRADEMARK CERVILAXIN 58 
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for 
2-dimensional 
menopausal 
therapy 


manages both the psychic and somatic symptoms 
relieves emotional stress in the menopause 
treats somatic disturbances due to ovarian decline 


Milprem: 


MILTOWN® CONJUGATED ESTROGENS (EQUINE) 
A PROVEN woman A PROVEN ESTROGEN 


RADE-MARK 


SUPPLIED: Bottles of 60 tablets. 


EACH TABLET CONTAINS: Miltown® (meprobamate, Wallace) 
2-methyl-2-n-propyl-1,3-propanediol dicarbamate 


Conjugated Estrogens (equine) ..................... . 
DOSAGE: One tablet t.i.d. in 21-day courses with one week rest 
periods. Should be adjusted to individual requirements. 
Literature and samples on request. 
® 


WW) WALLACE LABORATORIES, New Brunswick, N.J. : 
CMP-6671-3 


April, 1958 Page 57 


y | 
| 
ind A | 
FX... 
wr 
al 
ed 
ate 
400 mg. 
0.4 mg. 
/58 
ec. 


AZOTREX is the only 
urinary anti-infective 
agent combining: 


(1) the broad-spectrum 
antibiotic efficiency of 
TETREX—the original 
tetracycline phosphate 
complex which pro- 
vides faster and higher 
blood levels; 


(2) the chemothera- 
peutic effectiveness of 
sulfamethizole—out- 
standing for solubility, 
absorption and safety; 


(3) the pain-relieving 
action of phenylazo- 
diamino-pyridine HCl 

—long recognized as a 
urinary analgesic. 


LABORATORIES INC., SYRACUSE, NEW Y‘< 


This unique formulation 

assures faster and more 
certain control of urinary 
tract infections, by provid- 
ing comprehensive effec- 
tiveness against whatever 
sensitive organisms may 
be involved. Indicated in 
the treatment of cystitis, 
urethritis, pyelitis, pyelo- 
nephritis, ureteritis and 


prostatitis due to bacterial 
infection. Also before and 
after genitourinary surgery 
and instrumentation, and 
for prophylaxis. 


In each AZOTREX Capsule: 


TeTREX (tetracycline phos- 
phate complex)....125 mg. 


Sulfamethizole 


Phenylazo-diamino- 
pyridine HCI 


Min. adult dose: 1 cap. q.i.d. 


| 
250 me. 


new extensive studies’ show at least 


2 oz., 4 oz., and 
1 Ib. jars. 
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advantages 


“over other accepted 


local applications” 


DESITIN 


OINTMENT 


helps achieve “early, clean and healthy healing’. 


serves to protect the wound from mechanical and 
chemical injury, and from bacterial contamination. 


helps check infection. 
“there is no need to sterilize” Desitin Ointment. 


vitamins A and D plus unsaturated fatty acids of cod 
liver oil ointment stimulate healthy granulation. 


it is bland, soothing, non-irritating. 


healing time shortened, nursing care facilitated. 


samples and new reprint! upon request 


812 Branch Ave., Providence 4, R. I. 
1. Grayzel, H. G., and Schapiro, S.: Western J. Surg., Obstet. & Gynec., Oct. 1956. 


Am. J. Obst. & Gynec. 


or 
4 
zn. treatin ds and 
| 
OINTM ER 
CONTAINS( 
Norwepan 
| | Onde 
| 3 
| 
am 
| 
- cons | “4 
Manulactused 
Previdence, 
| tubes of 1 oz., 4 4 
f 
Ny 
4 
DESITIN cHemicat COMPANY 
i 


TYPICAL IMFERON RESPONSES 


CHRONIC BLOOD LOSS: 


INTOLERANCE TO ORAL IRON: 


LAKESIDE 
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increasing monilial vaginitis 


demands faster, 


more specific therapy 


GET quicker cures... 


with 


gentia-jel 


the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 
killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds ...and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 
(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators. 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. - Buffalo 13, New York 


STOP wuivar itching and burning faster 
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a 
major 
advance 
in 
surgical 
needie 
design... 


NEW 
D&G 
ELLIPTRON 
NEEDLE 


ombines Easy Penetration of Cutting Needle... 
inimum Trauma of Taper Point 


e Razor-sharp cutting point and new elliptical cross-section give easier initial pene- 
tration...then slip through tissue layers with greatly reduced trauma 


e Cannot “cut out” or “cut in’... allows suturing close to wound edge for better tissue 
approximation 


e Extra strength — elliptical shape provides maximum resistance to stress in any plane 


e Greater stability in needle holder —will not slip... cutting edges cannot be damaged 


D & G ELtiptron Needles, % circle, are now available in sizes suitable 
for plastic and gastrointestinal use, armed on Anacap® Silk and on 
Dermalon® Monofilament Nylon. A complete line of D & G ELLipTRON *Trademark Patent Pending 


Needle Sutures will be available shortly. 
| > 
Producers of Davis & Geck Brand Sutures AMERICAN CYANAMID COMPANY 
and Vim Brand Hypodermic Syringes and Needles. SURGICAL ype DIVISION 
ANBURY, CONNECTICUT 
Distributed in Canada by: North American Cyanamid Ltd., Montreal 16, P.Q. : ts 
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Many such hypertensives 


have been on 


for three years 
and more 


iwiloid IS better tolerated... 
roxylon |Rauwiloid!) is an anti 
igent of equal therapeutie 
reserpine in the treatment 
ension, but with significantly 


No Tolerance Development 
Lower Incidence of Depression 


just twot 


Rauwtlotd | , 


ffi 
ALSEROXYLON, 2 MG. one tablet suffices 


ma 
. . of 
For gratifying Rauwolfia response i 
virtually free from side actions 
4 car 
Riker 
When more potent drugs are needed, prescribe 
Rauwiloid® + Veriloid® 
— mg. and alkavervir 3 mg. g 
moderate to severe hypertension, 
Initial dose 1 tablet t.i.d., 
and hexamethonium chloride dihydrate 250 mg. 
‘in severe, otherwise intractable hypertension. 
Initial dose 14 tablet q.i.d. 
ae : BR 


Both some in convenient single-tablet form. 
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Most effective when used preoperatively 


(renosem 


SALICYLATE 


(Brand of carbazochrome salicylate) 


to control oozing and bleeding 


As one clinician states: “Blood loss 
may be hidden temporarily after closure 
of the thoracic or abdominal cavities, 
even though drains are in place. Ob- 
struction to outflow through these drains 
can occur, and bleeding is not apparent. 

“There are certain clinical situations 
in which prolonged and profound ooz- 
ing of blood may occur.’”! 

Published reports? over the last five 


years emphasize the value of Adrenosem 
preoperatively—to control oozing and 
bleeding and provide a clearer opera- 


_tive field. 


Adrenosem does not affect blood pres- 
sure, cardiac rate or output, blood clot- 
ting mechanism, massive hemorrhage, 
or arterial bleeding.’ 


Supplied in ampuls, 
tablets and as a syrup. 


“U.S. Pat. 2581850, 250629 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE * NEW YORK 


KANSAS CITY «+ SAN FRANCISCO 
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One of the many procedures where drenosem’ 


SALICYLATE 


has been especially effective when used preoperatively 


The photographs below are of two typical cases in 200 dermabrasion 
procedures‘ over a period of two years. 


Case #1 Left cheek untreated Case #1 Right cheek, after treatment with 
Adrenosem 


Case #2 Left cheek untreated Case #2 Right cheek, after treatment with 
Adrenosem 


Write for literature describing the action ana uses of Adrenosem Salicylate 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE + NEW YORK + KANSAS CITY +© SAN FRANCISCO 


. Dripps, R.D.: Hazards of the Immediate Post- 4. Brown, W.S.: The Use of Adrenosem Salicylate 
operative Period, J.A.M.A. 7:795 (Oct. 19, 1957) Control Postoperative Bleeding in Plastic Surge 
[This reference reviews postoperative hazards, Dermabrasion, Northwest Medicine. In Press. 
and does not refer to Adrenosem Salicylate] . Wilkins, B.D.: Gastrointestinal Bleeding as Seent 

. Ersner, M.S., and Lerner, S.S.: M. Clin. North the Proctologist, J.A.M.A. 163:1214 (April 6, 195 
America 40:1749 (Nov., 1956) . Orzac, E.: Medical Care of the Child Patient Bef 

. Peele, J.C.: Further Observations on the Use of and After Adenoidectomy and Tonsillectomy, N. 
Adrenosem Salicylate in the Control of Hemorrhage State J. Med. 55:886 (Mar., 1956) 
from the Nose and Throat, N. Carolina M.J. 17:98 . N.N.R., 1957, p. 265 
(March, 1956) 
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lifesaving technique 
for the unborn 


high citrus intalee 


A bortion-prone mothers deliver live babies 
in nearly 9 out of 10 pregnancies 


Reporting on 134 pregnancies in 100 habitual abortion 
patients, Javert* describes a management program that 
resulted in live deliveries in all but 16 pregnancies. 

The previous 95.2 per cent rate of spontaneous abortions 
was reduced to 11.9 per cent by his comprehensive regimen 
which includes a high citrus intake (supplying up to 

350 mg. of vitamin C daily), supplemented by 150 mg. of 
ascorbic acid and 5 mg. of vitamin K daily. Javert believes 
these antihemorrhagic vitamins “serve as a ‘never-leak’ 


. .. keeping physiologic decidual hemorrhage from 
becoming pathologic.” 


AVERAGE CITRUS INTAKE TO SUPPLY 350 MG. VITAMIN C DAILY 


28 oz. orange or 1 grapefruit Ye grapefruit 
grapefruit jvice OF 2 oranges Or 1orange 
2 tangerines 16 oz. orange juice 


Florida Citrus Commission, Lakeland, Florida 


*Javert, C. T.: Obst. & 
Gynec. 3:420, 1954; Cf. 
Greenblatt, R. B.: Obst. 
& Gynec. 2:530, 1953. 


NGERINES 


| 
) 
rith 
CO 
cylate 
Surge | 
ess. | 
Seent 
6, 1951 
ut Befe 
iy, N.J | 
FLORIDAC 
ORANGES > GRAP 


GREATER 
PATIENT 
UM FORT 

DYCLONE 


dyclonine hydrochloride 


the unsurpassed topical anesthetic 


for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more...safely...than any 
other topical anesthetic because it is 
fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply... Dyclone Creme, tubes of 1 0z. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
| INDIANAPOLIS 6, INDIANA 
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relative simplicity 


makes it very acceptable 


to the patient. 


Delfen 


ORTHO’S MOST SPERMICIDAL CONTRACEPTIVE 
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SPHATE 


COMPLEX 


iristol 
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NOW the first time in tetracyclingihist 
‘ Sloniticag4 
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TETRACYCLINE F; 


4-hour blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume 


This achievement is made possible by the unique solubility of TETREXx (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TeTREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial. ) 


Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity) 
Xylocaine* hydrochloride 


plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
*® of Astra Pharm, Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREX — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials. 


'TRAMUSCULAR 250 
WITH XYLOCAINE 


STOOL LABORATORIES INC., SYRACUSE, NEW YORK 
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in urinary tract wnfections 
during pregnancy 


and the puerper1um 


FURADANTIN:’ 


BRAND OF NITROFURANTOIN 


‘““FURADANTIN possesses such desirable characteristics 
as stability, a wide antibacterial spectrum, and 
little tendency to permit development of bacterial 
resistance; considerations which are particularly 
important when treating the pregnant patient.” 
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A recent report by Nesbitt and 


Young! emphasizes the unique value of 
‘ated with women with bacterial infections of the urin- 
urinary tract infections ne hi e i ary tract were treated with FURADANTIN dur- 

pr ighlights ing pregnancy and the puerperium... The 
from this paper impressively document clinical diagnoses included chronic or recur- 
FURADANTIN’S effectiveness and safety: rent cystitis and pyelonephritis.” 


CLINICAL AND BACTERIOLOGIC RESULTS: “FURADANTIN was highly effec- 
tive in the treatment of these infections during all stages of pregnancy and the 
postpartum period. ... Of the 42 patients treated with 100 mg. FURADANTIN q.i.d., 
27 (69 per cent) were cured bacteriologically and clinically; the remaining 15 
became asymptomatic but continued to harbor the pathogens as shown by culture. 
There were no clinical failures in this group. In most patients the beneficial effect 
of treatment was obvious within the few few days.” 


SIDE EFFECTS: “Side effects of FURADANTIN therapy were noted in only 17 
patients and were mostly quite mild and inconsequential. . .. The obstetric course 
was satisfactory in all, and there was no evidence that the fetus was in any way 
affected by the therapy.” 


CONCLUSIONS: “FURADANTIN, in doses up to 100 mg. q.i.d. for a period of 7 
days, is an effective and safe antibacterial chemotherapeutic agent for urinary 
tract infections. Pregnancy does not contraindicate its use.” 


FURADANTIN effective and safe in pregnancy 124 


AVERAGE FURADANTIN DOSAGE IN PREGNANCY: Acute complicated, refractory or 
chronic urinary tract infections—100 mg. q.i.d. Acute uncomplicated urinary 
tract infections—50 mg. q.i.d. (If patient unresponsive after 2 or 3 days, increase 
dose to 100 mg. q.i.d.) 

ADMINISTRATION: With meals and with food or milk on retiring. Continue for 3 
days after urine becomes sterile. 


SUPPLIED: Tablets, 50 and 100 mg., bottles of 25 and 100. 
Oral Suspension, 25 mg. per 5 cc. tsp., bottle of 60 cc. 
(Readily miscible with water, milk or fruit juices.) 


REFERENCES: 1. Nesbitt, R. E. L.. Jr. and Young, J. E.: Obst. Gyn., N. Y. 10:89, 1957. 2. Diggs, E. 8.; 
Prevost, E. C., and Valderas, J. G.: Am. J. Obst. 71:399, 1956. 3. MacLeod, P. F.; Rogers, G. S., and 
Anzlowar, B. R.: Internat. Rec. Med. 169 :5661, 1956. 


NOW, for hospitalized patients, for severe urinary tract infections when 
peroral administration of FURADANTIN is not feasible and for serious 


infections as septicemia (bacteremia) when the bacterium is sensitive: 


NEW, LIFESAVING FURADANTIN /ntravenous Solution 


neither antibiotics nor sulfonamides 


NITROFURANS...a new class of antimicrobials... 
EATON LABORATORIES, NORWICH, NEW YORK = 


uterotubal X-rays with 


far more contrast—for definitive diagnosis 


far less pain—for the apprehensive patient 


Brand of Ethiodized Oil) 


advantages clinically confirmed’ 


« far more ntrast and clarity than with aqueous media’ 

iree-llowing viscosity — fluidity similar to distilled water? 

> f ble pain 


* permits 24-hour film for more accurate study of tubal patency** 


Optimdai ADSO!I n Cnaracteristics 


re information than Rubin test for sterility diagnosis** 


lized fatty 


FOUUGGERRAA & COMPANY, INC. Hicksville. Long Nev 
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. Atrophic Endometrium 
No treatment. 
. Secretory Endometrium (100 X) 
After “Premarin”* 3.75 mg. daily x 20 days 
Progesterone 25 mg. I.M. x 4 days. 
Note improvement. 


. Secretory Endometrium (200 X) 
After “Premarin” 3.75 mg. daily x 20 days 
“Colprosterone” 50 mg. daily x 5 days. 
Note development of characteristic 
secretory endometrium. 


‘‘Colprosterone”’ 
Vaginal 


The only dosage form of progesterone 
combining convenience of administra- 
tion with a high degree of effectiveness 
for greater patient acceptability. 


“Colprosterone” therapy provides: 


¢ freedom from pain and inconvenience 
of injection 


continuity of therapy where uninter- 
rupted treatment is necessary 


more predictable response than with 
oral, buccal or sublingual therapy 


better patient acceptability than with 
any other dosage form 


AYERST LABORATORIES ° 


April, 1958 


NEW YORK, N.Y. 


Progesterone 


Literature with complete dosage regi- 
mens for amenorrhea, habitual abortion, 
premenstrual tension and other indica- 
tions available on request. 


Supplied: No. 793 — 25 mg. vaginal 
tablets (silver foil), No. 794 — 50 mg. 
vaginal tablets (gold foil), boxes of 30. 
Combination package — 15 vaginal tab- 
lets with applicator. 


Each tablet is individually and hermet- 
ically sealed. Presented in strips of 3 
units, detachable as required. 


*“Premaring Tablets (Conjugated estrogens 
equine) 


| 


MONTREAL, CANADA 
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HOW TO COMFORT THE OB PATIENT 
AND SAVE NURSING TIME 


een: In the past two years, hundreds 


of hospitals have adopted 
Americaine Aerosol as the rou- 
tine spray-on relief for painful 
post-episiotomies, tender hemor- 


rhoids, and fissured nipples. 


Americaine Aerosol is the first 
aerosol preparation to be provided 
for this use. It offers the same po- 
tent topical agent as Americaine 
Ointment (20% dissolved benzo- 
caine), and it is quick, easy to ap- 
ply, and sanitary. 


HOW TO GET BEST RESULTS 
AND ECONOMY IN APPLICATION 


Americaine Aerosol is so easy to 
use, it can be applied by the nurse 
or by the patient, herself: Hold 
dispenser 8” to 12” from area and 
press button to release spray. Spray 


sufficient to give good coverage 
without waste. Do not apply pad 
or other dressing for about 5 to 10 
minutes after application, as this 
may soak up some of the medieca- 
tion and reduce effect. Do not 
hold dispenser upside down. 


AMERICAINE AEROSOL FEATURES 
THAT MERIT YOUR ATTENTION 


. Americaine provides relief in 2-3 
minutes. Relief usually lasts 4-6 hours. 

. Americaine Aerosol should not be con- 
fused with any other aerosols or top- 
ical analgesics containing a much 
lower percentage of active drug. Only 
Americaine contains 20% dissolved 
benzocaine for faster, more prolonged 
relief. 

3. Americaine is a simple, uncomplicated 
formula. This minimizes possibility of 
sensitivity. Not a single case of sensi- 
tivity was reported in over 11,800 
published cases. (Reprints on request.) 


THERE IS A FREE AMERICAINE AEROSOL FOR YOU 
Please enclose prescription blank when requesting 


SMALL 
SIZE! 


New 3 oz. dis- 
penser is easy for 
patient to use. 


AEROSOL 


NOW, THREE SIZES: 11 oz. size for pro- 
fessional use and floor stock, 5.5 oz. and 
3 oz. sizes for your prescriptions. 


ARNAR-STONE LABORATORIES, INC., Mount Prospect, Illinois 
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in non-specific vaginitis 


in postpartum care 


after vaginal surgery 


riple Sulfa Cream 


TRADE MARK 
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THE PATIENT’S COMPLAINT: 
stubborn trichomoniasis 


THE PRESCRIPTION: 
eradication by 


al 


ORE and more physicians have found that vaginal trichomoniasis re- 
M sistant to many types of medication is quickly and easily eradicated 
by VAGISEC liquid and jelly.’ This is good news for patients who have long 
suffered from annoying leukorrhea, pruritus and burning. All of Decker’s' 
patients obtained “immediate relief of acute symptoms” with the very first 
office treatment, and 97% were “cured.” 


As seen in the majority of Decker’s patients, only three to four weeks of 
treatment were necessary. Negative results usually follow three successive 
menstrual cycles and constitute a “cure.” 


The reason for this success is the powerful, penetrating action of VAGISEC 
liquid which reaches every crevice of the vaginal rugae and dissolves albu- 
minous secretions to reach the hidden trichomonads. Within /5 seconds of 
contact, they are exploded. This total destruction is caused by the wetting, 
detergent and chelating agents in VAGISEC liquid which weaken the cell mem- 
branes, remove waxes and lipids, and denature the proteins. The Davis tech- 
nique, emphasizing continuous, round-the-clock therapy with both VAGISEC 
liquid and jelly, eradicates trichomonads and gives them no possible chance 
to reappear. 


® References: 1. Decker, A.: New York J. Med. 57:2237 (July 
VAG | S EC 1) 1957. 2. Davis, C. H.: West. J. Surg. 63:53 (Feb.) 1955, 
JULIUS SCHMID, Inc. 
liquid and jelly 423 West 55th Street, New York 19, N. Y. 


VAGISEC is a registered trade-mark of Julius Schmid, In 
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In 


Dysmenor 


“To be effective, an analgesic shou 


. depression as well as pain. ‘Edrisal’ does.” 
—Am. J. Obst. & Gynec. 61: 1366. 


Edrisal* Antispasmodio— Antidepressant — 


2 TABLETS EVERY 3 HOURS 


Le Also available: ‘Edrisal with Codeine’ (14 gr. & \ gr.) 


April, 1958 
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Simplified Oral Treatment 


of Menstrual Irregularities 


anhydrohydroxyprogesterone 10.00 mg. ( per 
primed by ethiny! estradiol 0.01 meg. ) tablet 


Dysfunctional uterine bleeding 
Secondary amenorrhea 


Given by mouth for five days, DUOSTERONE® 
tablets simulate the hormonal requirement of 
the secretory phase of the menstrual cycle. 
Normal menstrual function thus may be safely 
and conveniently restored with twin-hormone 
action of DUOSTERONE: oral progesterone 
primed with ethinyl estradiol. Normal menses 
may be set off by DUOSTERONE, much as 
touching the pendulum starts a wound clock. 
According to the concept of Holmstrom’, 
DUOSTERONE therapy may initiate an endocrine 
chain-reaction resulting in spontaneous 
ovulatory cycles. 


Other indications: Habitual or threatened 
abortion and functional sterility have also 
responded to DUOSTERONE therapy. 


Supplied: DUOSTERONE tablets in bottles of 25 
and 100, on prescription only. 


1. Amer. J. Obst. & Gynec., 68:1321, 1954. 


Write for: 


Medication Time Calendar 
and clinical supplies 
of DUOSTERONE 


—( Roussel )— ROUSSEL CORPORATION ¢ 155 East 44th St., New York 17, N.Y. 
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OCTOR, IT'S A FACT! 


TRADE MARK 


THE ,DIAPHRAGM 
WITH THE 


cONTOURING 


COIL SPRING 
OFFERS YOU AND YOUR PATIENTS 
MORE BENEFITS THAN ANY OTHER TYPE 


. Expressly designed to assure your patient ease of insertion and auto- 
matic placement. 


. Conserves physician's time by reducing fitting and instruction period. 


. Patients learn faster and develop greater confidence because of the ease 
with which they learn to place and use the diaphragm. 


. Affords greater patient protection by locking in spermicidal lubricant 
and delivering it directly under and next to the os uteri. 


. Folds behind pubic bone with suction-like action forming a more 
effective barrier. 


. Simple to remove. 


When compressed, diaphragm forms into semi-curve or half-moon shape 
(Fig. |) permitting it to pass easily along floor of the vagina beyond cervix 
(Fig. 2) without any difficulty. No mechanical inserter or introducer is re- 
quired (Fig. 2) since the KORO-FLEX will not buckle or butterfly in form. 


KORO-FLEX (contouring) Diaphragm is ideal, not only where ordinary 
coilspring diaphragms are indicated but for Flat rim (Mensinga) type 
as well. 


May be used in cases of mild 
prolapse, cystocele or rectocele. 


Suggest the convenient-economical 
KORO-FLEX COMPACT 60-95 mm 
Sanitary plastic bag with zipper closure. 
Diaphragm, tube KOROMEX Jelly (3 0z.), 
Cream (1 oz. trial size). 


Available at all prescription pharma- 
cies. Write for descriptive literature. 


HOLLAND-RANTOS COMPANY, 145 HUDSON STREET, NEW YORK 13, N. Y. 
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NEEDLE 
HOLDERS 
WITH 


TC-JAWS 


(Pat. Appl'd. for) 
Crile 
Baumgartner 
New Orleans 
Mayo 
“Masson 

Sarot 

Collier 

Heaney 


Stainless Steel 


+ Sklar Needle Holders incorporate Tungsten 
Carbide (T-C) as an integral part of the jaws. 
This revolutionary development eliminates the 
many disadvantages of welded inserts. 


T-C Jaws Assure.... 
POSITIVE GRIP... The extremely hard 


surface and extra fine serrations prevent 
rotation of suture needles without indenting 
the surface. 


DEPENDABILITY .. . No inserts to loosen or 
fall out... original temper and strength of 
jaws is preserved. 

To distinguish T-C Needle Holders from the 
standard instruments, the handles are cop- 
per plated for ready identification. 


These superior and dependable instruments 
are priced slightly higher than our standard 
pattern Needle Holders. 


Available through 
accredited surgical 
supply distributors 


LONG ISLAND CITY, NEW YORK 
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WHEN YOU 
WANT EXCELLENT 
RESULTS IN 
MONILIAL 
VAGINITIS 


NMYCOSTAT 


VAG NA TAB T Squibb Nystatin 


RESULTS: 

“Of 96 patients with records suitable for tabulation, 85 had from good to excellent results.”! 
In a group of 13 pregnant and 12 nonpregnant clinic patients “all patients were rapidly relieved 
of their symptoms, within 24 hours in most cases. .. . The writer has seldom been so rapidly 
convinced of the value of a new therapeutic agent.”2 


Mycostatin is the safe, highly effective antifungal antibiotic . . . with direct, specific action 
against monilia. When you use Mycostatin Vaginal Tablets for your patients with monilial 
vaginitis, your therapy can be 98.3% successful. And your treatment will be clean—without 
messiness or staining—a point your patients will appreciate. 


Each tablet contains 100,000 units of Mycostatin and 0.95 Gm. lactose. Packages of 15 with 
applicator; packages of 100 without applicator. Each tablet individually foil wrapped. 


Therapy: 1 tablet intravaginally once to twice daily for 2 weeks, or as required. 


You can also use Mycostatin Oral Tablets; Mycostatin Ointment; Mycostatin Dusting Powder; 
Mycostatin for Suspension. 
SQUIBB QUALITY— 


THE PRICELESS 
15 A SQUIBB TRADEMARK INGREDIENT 


1, Thomas, H. H.: Obstet. & Gynec. 9:168, 1957. 2. Browne, A. D. H.: J. Irish M.A. 40:86, 1957. 8. Pace, H. R., 
and Schantz, S. I.: J.A.M.A. 162:268, 1956. 
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DARVON 
LIFTS THE 


QUALITY / / nTEGAITY 


The non-narcotic analgesic with the potency of codeine 


DARVON (Dextro Propoxyphene DARVON COMPOUND (Dextro 
Hydrochloride, Lilly) is equally as Propoxyphene and Acetylsalicylic 
potent as codeine yet is much better Acid Compound, Lilly) combines the 
tolerated. Side-effects, such as nau- antipyretic and anti-inflammatory 
sea or constipation, are minimal. benefits of ‘A.S.A. Compound’* with 
You will find ‘Darvon’ helpful in the analgesic properties of ‘Darvon.’ 
any condition associated with pain. Thus, it is useful in relieving pain as- 
The usual adult dose is 32 mg. sociated with recurrent or chronic dis- 
every four hours or 65 mg. every ease, such as neuralgia, neuritis, or 
six hours as needed. Available in arthritis, as well as acute pain of trau- 
32 and 65-mg. pulvules. matic origin. The usual adult dose is 
1 or 2 pulvules every six hours as 
needed. 


Each Pulvule ‘Darvon Compound’ provides: 
‘Darvon’. . . 32 mg. 
Acetophenetidin. 
‘A.S.A.’ (Acetylsalicylic Acid, Lilly). 


**A.S.A. Compound’ (Acetylsalicylic Acid and Acetophenetidin Compound, Lilly) 


ELI LILLY AND COMPANY * INDIANAPOLIS 6, INDIANA, U.S.A. 


820297 
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OBSTETRICS AND GYNECOLOGY 
Obstetrics 


STUDIES OF THE FUNCTION OF EARLY HUMAN TROPHOBLAST 


III. A Study of the Protein Structure of Mole Fluid, Chorionic and 
Amniotic Fluids by Paper Electrophoresis* 


Donatp G. McKay, M.D., Marcaret V. RicHarpson, A.B., AND 
ArTHUR T. HertIc, M.D., Boston, Mass. 


(From the Departments of Pathology, Obstetrics and Gynecology, Harvard Medical School, 
and the Pathology Laboratories of the Free Hospital for Women, Brookline, and the Boston 
Lying-in Hospital, Boston) 


Dgicorgunarmacey evidence has been obtained from a wide variety of sources 
that preformed proteins of the maternal blood may traverse the tropho- 
blastic membrane. DeGowan and associates' showed that isoagglutinins are 
present in the blood of about one half of newborn infants. The agglutinins are 
identical with those of the mother and have presumably diffused through the 
placenta. These disappear from the infant’s blood after the first 10 days of 
neonatal life and the infant’s own agglutinins appear subsequently. Even 
though antibodies are capable of transfer across the placenta in animals as well 
as in the human, it is curious that various antigens are not transferred.? It 
appears that protein transfer is a very selective process. In a previous study 
from this laboratory® it was found that protein was present in mole fluid, 
chorionic and amniotic fluids in average amounts of 1 Gm., 0.7 Gm., and 0.3 Gm. 
per 100 ml., respectively. It was also observed that certain specific maternal 
proteins are present in the fluid of hydatidiform moles. Protein-bound iodine 
(presumably thyroxine) and traces of A and B isoagglutinins were found in 
the few cases studied. A single quantitative immunochemical determination 


indicated the presence of normal human serum albumin in one of these fluids. 

*This investigation was supported by research grants C-1471 and C-2451 (c) from the 
National Cancer Institute, of the National Institutes of Health, United States Public Health 
Service. 
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The fluid of the vesicle of the hydatidiform mole was chosen for study be- 
cause there is no embryo or embryonic circulation in these pathological preg- 
nancies, and the fluid is therefore a product of trophoblast alone, either in 
terms of transfer across the ‘‘placental barrier’’ or of intrinsic metabolic 
activity. Any constituent substances in the fluid of these swollen villi rep- 
resent either diffusion from the maternal plasma or production by the tropho- 
blast or connective tissue of the villi, unchanged by any fetal metabolism. Mole 
fluid and chorionic fluid have been regarded as derived in essentially the same 
manner for anatomical reasons, and their close similarity in chemical structure 
supports this view. 


The significance of a knowledge of the chemical components of the chorionic 
fluid stems from the fact that this fluid is the environmental, and hence the 
nutrient, matrix of the early embryo. Such a study therefore provides us with 
information as to the conditions under which the earl: embryonic tissues grow 
and differentiate, as well as a functional evaluation of the early trophoblast. 
Because of the primary role of protein substances in tissue metabolism, an elec- 
trophoretice study of the protein content of chorionic, amniotic, and mole fluids 
was made and is reported herein. 


Materials and Methods 


Fifteen hydatidiform moles obtained immediately after hysterotomy or 
curettage and 14 ovisacs obtained under the same conditions were available 
for study.* In the ease of the moles the individual vesicles were pierced with 


a needle and the fluid aspirated into a syringe. The fluid from all the vesicles 
from one mole was pooled and analyzed as a unit. Since the size of moles, as 
well as the individual vesicles, varies greatly, there was considerable variation 
in the amount of fluid obtained. 


The chorionic fluid was aspirated from the intact ovisae with care not to 
rupture the amnion. Following removal of the chorionic fluid, the amniotic 
fluid was aspirated in the same manner. The amount of chorionic and amniotic 
fluids obtained in any one case varied with the gestational age and usually 
there was an inverse ratio between the amounts of these two fluids. This is 
due to the fact that the chorionic cavity is at first large and the amnion small, 
with a gradual encroachment on and final replacement of the chorionic cavity 
by the amniotic chamber. The fluids were rapidly frozen in a tube surrounded 
by acetone and dry ice and stored at —5° C. until the time of electrophoresis. 
Altogether there were 15 samples of mole fluid, 5 of chorionic, 7 of amniotic, and 
14 of maternal serum. The normal pregnancies were all within the first tri- 
mester of pregnancy. 


Paper electrophoresis was run in a box with ridgepole suspension. The 
buffer used was sodium diethylbarbiturate, 0.03 M, sodium acetate, 0.03 M, 
adjusted to pH of 8.6 with 0.1 N HCl. The stabilizers were 1 inch strips of 
Whatman No. 1 filter paper. The fluids were applied to the center of the 
strips so that the point of application was on the ridgepole. Current was sup- 
plied by a Heathkit variable voltage, regulated power supply, 150 volts D.C. 
allowed to run 16 hours at room temperature. The amounts of fluid applied 
were somewhat variable. Ten lambda of serum was used consistently, and 40 

*We wish to express appreciation to the members of the Obstetrical Society of Boston, 


the New England Society of Obstetricians and Gynecologists, and the New England Society 
of Pathologists for providing us with these specimens. 
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lambda of mole fluid was sufficient in all cases. It was necessary to concentrate 
chorionic and amniotic fluids in order to obtain readable patterns. This was 
done by lyophilizing as large a sample as possible and dissolving the dried pro- 
tein in as small an amount of water as possible. The concentration varied from 
2.3 to 10 times. Twenty to forty lambda of the concentrated fluid was applied 
to the strips. 

Following electrophoresis the strips were stained with Amido-Black 10B 
(1 per cent in a solution containing nine parts methanol and one part glacial 
acetic acid); the excess dye was removed with repeated washes in nine parts 
absolute methyl alcohol and one part glacial acetic acid. When the excess of 
dye had been removed, the strips were air dried and placed in a bath of five 
parts mineral oil and one part naphthalene monobromide (alpha) for 3 hours. 
They were then read directly on a Photovolt densitometer (Model 525), the 
peaks marked off, the area of each protein fraction measured with a planimeter, 
and the percentage of the total area present under each peak calculated. 

In a few samples of each type of fluid the electrophoretic pattern was so 
atypical (flat) that the various protein fractions could not be separated and 
these have been omitted from the series. The fastest moving protein on the 
strips was assumed to be albumin since authentic samples of human serum al- 
bumin run simultaneously with each set of the unknown fluids moved with 
identical mobility. The identification of the fractions labeled a-, B-, and y- 


globulins was based on the relative mobilities of the other peaks appearing in 
the curves. 


TABLE I. MATERNAL SERUM (PER CENT OF TOTAL AREA) 


NO. OF 
DETERMINA- GLOBULINS 
PATIENT | TIONS ALBUMIN | 


49.2 
48.3 
46.6 
42.0 
49.1 
47.6 
47.0 
55.1 
46.5 
51.0 
46.7 
54.6 
41.2 

14 46.6 
Mean 47.9 
Standard error 1.0 
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Observations 


Representative electrophoretic patterns of maternal serum and mole fluid, 
chorionic and amniotic fluids are presented in Figs. 1 and 2. The mean values 
for albumin, a-, B-, and y-globulins for these fluids are presented in Tables 
I to IV and are summarized in Table V. These observations indicate that in 
a general way the protein composition of fluids from the embryonic side of 
the trophoblast resembles the protein composition of maternal serum. There 
are some minor exceptions to this generalization. The relative concentration 
of albumin is higher than in maternal serum. The 20 per cent difference in 
relative concentrations is statistically significant by a ‘‘t’’ test. It is of interest 
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to observe the close resemblance of electrophoretic patterns of all of the fluids 
obtained from the embryonic side of the trophoblast in spite of the fact that 
they vary in their total protein content. 

In general there appears to be a lower relative concentration of all glob- 
ulins in mole fluid, chorionic fluid, and amniotie fluid than in maternal serum. 
The difference in relation to B- and y-globulin is too slight to be of any signifi- 
eance. 

To test for the presence of fibrinogen in the embryonic fluids, 100 National 
Institutes of Health units of purified bovine thrombin in 0.1 ml. of buffered 
saline were added to 1.0 ml. samples of 9 chorionic, 1 amniotic, and 8 mole fluids. 
No fibrin clots appeared in any of these preparations. 


A. Maternal Serum 


B. Mole Fluid 


Fig. 1.—Paper electrophoretic patterns of maternal serum and mole fluid. 


TABLE II. (PER Cent or TOTAL AREA) 


NO. OF 
DETERMINA- 
PATIENT TIONS ALBUMIN 


64.9 
64.3 
68.7 
68.6 
64.8 
69.0 
68.0 
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62.5 
67.4 
57.0 
61.3 
63.9 
66.4 
57.3 
65.1 
Standard error a3 


GLOBULINS 


B 
11.5 
14.2 
10.7 
13.3 
10.9 


12.7 
9.6 
11.9 
9.3 
10.2 
11.9 7.6 
13.0 8.] 
11.4 7.5 3 
16.9 7.8 ; 
3.8 10.8 9.1 
8.7 12.5 10.8 
2.0 15.4 11.1 ; 
6.8 11.1 8.2 
3.7 13.2 6.8 
8.4 17.1 7.3 
12.7 
0.8 0.5 0.4 
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TABLE IIT, CHORIONIC FLUID (PER CENT OF TOTAL AREA) 


NO. OF 
DETERMINA- | GLOBULINS 
PATIENT TIONS | ALBUMIN | 
69.3 
72.1 
69.8 
69.4 
69.9 


“Mean 70.1 
Standard error 0.5 


w 


— 


A. Amniotic Fluid 


B. Chorionic Fluid 


C. Albumin 


Fig. 2.—Paper electrophoretic patterns of chorionic and amniotic fluids and albumin. 


TABLE IV. AMNIOTIC FLUID (PER CENT oF ToTAL AREA) 


NO. OF 
DETERMINA- GLOBULINS 


PATIENT TIONS ALBUMIN 
57.8 
64.6 
75.0 
75.4 
69.1 
§3.1 
76.4 
Mean 67.3 
Standard error 3.4 


Comment 


The general similarity in relative concentration of proteins in embryonic 
fluids to those in maternal serum suggests that these proteins may be. derived 
from the maternal serum by transfer across the trophoblast. MeCarthy’s* and 
Brambell’s® studies of serum and yolk-sae fluid have suggested the same process 
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in the rabbit. The correspondence of proportions of the various types of pro- 


teins in the rabbits was closer than in the human as is shown in the following 
table taken from Brambell’s*® paper: 


COMPARISON OF ELECTROPHORETIC ANALYSES OF YOLK-SAc CONTENTS AND ADULT SERUM 


GLOBULIN 


SAMPLE | ALBUMIN | 


Yolk-sae fluid 
(McCarthy and Kekwich‘) 
Pregnant rabbit serum 
(Brambell, Hemmings, Henderson, 
and Kekwich5) 


To test the idea of placental transfer further with respect to albumin, 
Brambell injected Evans blue into the maternal cireulation of the rabbit and 
after 2 hours found the dye attached to albumin in the yolk-sac fluid. It seems 
probable that the dye entered the yolk-sac attached to the serum albumin, but 
the possibility that it had in some way crossed the omphalopleure unattached 
to albumin could not be excluded. With respect to globulins Brambell provided 
conclusive evidence that this class of protein can be transferred across the rabbit 
placenta by demonstrating the passage of antibodies into the yolk-sac fluid from 
the maternal circulation. 

The extreme differences in structure between the rabbit placenta and the 
human placenta do not allow a close comparison of the function of the two. 
The slight differences in protein makeup of the embryonic fluids of the human 
compared to the rabbit are probably dependent on these structural differences. 
The species difference shows up in a simple comparison of the serum proteins, 
since the serum of pregnant women contains proportionately less albumin and 
more a-globulin than pregnant rabbit serum. The presence of fibrinogen in 
rabbit blastocyst fluid’? suggests a much freer passage of maternal plasma pro- 
teins than in the human since we could not detect fibrinogen in any of the 
human embryonic fluids by the technique used by Brambell. 


Fetal Serum and Embryonic Fluids.—The studies of Longsworth and asso- 
eiates* of fetal and maternal sera indicate a,close similarity in the relative 
concentration of serum proteins of fetal blood and the embryonic fluids reported 
herein. Their observation of an albumin/globulin ratio of 1.64 in fetal blood 
and 1.00 in maternal blood compared well with corresponding ratios of 1.85 in 
embryonic fluid and 0.93 in maternal blood in the present study. In addition 
to the increased A/G ratio it was noted that the proportion of a- and 8-globulins 
was lower in fetal than in maternal serum (Table V). The relative concentra- 
tion of y-globulin in fetal serum is not in accord with our observations on these 
interstitial embryonic fluids. 


Interstitial Fluids of the Adult.—It is of interest to compare the protein 
structure of these embryonic fluids with that of other interstitial or intercellular 
fluids. The normal cerebrospinal fluid, according to Kabat and co-workers,? 
shows a pattern similar to that of plasma protein. The ratio of albumin to 
globulin was frequently somewhat higher than that found in serum. Alpha- 
globulin and fibrinogen are often not detected when the total protein values 
are normal. In these respects cerebrospinal fluid bears a close resemblance to 
mole fluid, chorionic fluid, and amniotic fluid, even though the total protein 
levels are different for each of these. 

According to Ropes and associates,’° normal synovial fluid contains about 
one sixth. the total protein of serum and the albumin/globulin ratio is higher 
than that of serum. Synovial fluid is free of fibrinogen. In these respects 


68.6 4.3 13.4 13.7 : 
67.5 4.7 16.1 11.8 
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TABLE V. RELATIVE CONCENTRATIONS (PER CENT OF TOTAL AREA) (MEAN VALUES) 


GLOBULINS 
ALBUMIN a | B 
Fluid.— 
Maternal serum 47.9 20.2 15:7 16.1 
Mole fluid 65.1 12.7 12.9 9.2 
Chorionic fluid 70.1 10.5 11.8 y 
Amniotic fluid 67.3 10.6 11.0 11.0 
Blood.*— 
Maternal 49.6 17.8 22.6 9.9 
Fetal 61.9 12.7 9.7 15.7 


*Taken from Table VIII (Longsworth, Curtis, and Pembroke’®). 


synovial fluid resembles the human embryonic fluids. The higher albumin/glob- 
ulin ratio is in accord with observations of several workers on lymph, edema 
fluid, and ascitic fluid."-* The difference is in accord with the difference in 
molecular weight of albumin and globulin, assuming that the serum proteins 
of the fluids result from slight capillary (trophoblastic, in the case of the human 
embryonic fluids) permeability. The smaller albumin molecule could more 
readily cross these membrane barriers. 

From the data of Ropes it can be seen that, with respect to substances 
other than protein, synovial fluid and chorionic fluid bear a close resemblance. 
The similarities ean be summarized as follows: 


1. A lower total osmolar activity than serum. (Mole fluid — 0.02 osmols 
per liter, synovial fluid — 0.03 osmols per liter less than serum.*) 

2. A lower sodium concentration than the corresponding serum (approxi- 
mately 10 mEq. per liter less). 

3. A lower glucose concentration than serum. (Mole fluid — 72 mg. per 
100 ml., synovial fluid = 66 mg. per 100 ml.) 

4. A lower total calcium level than serum. 

5. Neither contains cholesterol or fibrinogen. 

6. A higher albumin/globulin ratio than serum. (Mole fluid — 1.85, 
synovial fluid — 2.48.) 

7. A lower total protein content than serum. (Mole fluid — 1.07 Gm. 
per 100 ml., synovial fluid — 1.02 Gm. per 100 Gm. H.O.) 


8. A urie acid and nonprotein nitrogen content essentially the same as 
serum. 


9. Both contain a mucinous material. 


These similarities in chemical structure suggest the possibility that there 
may be similarity in the manner of production of these three fluids. The sug- 
gestion of Ropes that the distribution of electrolytes and nonelectrolytes be- 
tween synovial fluid and serum is in accord with the concept that this fluid is 
a transudate of blood plasma may well apply to chorionic and mole fluids. 

Protein Formation by the Placenta.—The possibility that the serum pro- 
tein found in these embryonie fluids might have been synthesized by the pla- 
centa or trophoblast rather than having diffused across the placenta must be 
considered. This problem has been investigated by Dancis and his co-workers,*® 
who incubated slices of placenta in a medium containing radioactive aminoacetic 
acid. It was considered that if gamma globulin or albumin had been synthesized, 
radioactivity would be incorporated into the protein and the precipitate formed 


*Ropes felt that the measured difference in freezing-point depression of synovial fluid 
compared with serum was in some way interfered with by the mucin content of the fluid 
and that the calculated difference in osmolar activity was unlikely. It is possible that the 
mucin of the embryonic fluids exerts the same effect. 
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by the addition of the appropriate rabbit antibody. By this method these workers 
gained evidence that the placenta formed gamma-globulin but not albumin. 
In another experiment radioactive lysine was perfused through the placenta for 
8 hours and the protein of the perfusate separated by electrophoresis and ex- 
amined for radioactivity. This gave supportive evidence that albumin is not 
synthesized by the placenta but that gamma-globulin and possibly other glob- 
ulins are produced by this organ. 

In subsequently reported studies, Dancis and his associates’’ have modified 
their view of placental synthesis of proteins. Placentas from pregnancies of 
3 to 4 months’ duration will incorporate glycine 2-C** into protein with electro- 
phoretie mobilities of alpha- and beta-globulins. These have been shown to be 
immunologically unrelated to plasma proteins. Similar experiments with term 
placentas showed incorporation of radioactivity into protein with similar elec- 
trophoretie mobilities that are related immunologically to plasma globulin. At 
neither stage of pregnancy did the placenta synthesize proteins that were elec- 
trophoretically identifiable as albumin or gamma-globulin. 

The concept that gamma-globulin may be transferred across this membrane 
is supported by the observations of Good and collaborators'® on a normal infant 
born of an agamma-globulinemic mother. Whereas most normal infants have 
a high gamma-globulin level at birth, this patient had a level that was as low 
as that of his mother. This supports the idea that the high gamma-globulin 
level usually observed in normal newborn infants is probably mainly derived 
from the mother, with a possible small contribution from placental synthesis. 


The Structure of Embryonic Tissue Fluid (Mole Fluid).—In summary of 
the work thus far, the early embryo grows in an immediate fluid environment 
which differs from maternal serum as follows: 


FLUID SERUM 
A. Less Than Serum.— 
. Total protein (Gm./100 ml.) 
. Sodium (mEq./liter) 
. Chloride (mEq./liter) 
Osmolar activity (freezing-point depression ) 
. Glucose (mg./100 ml.) 
. Cholesterol (mg./100 ml.) 
. Fibrinogen (mg./100 ml. ) 
. Total calcium (mg./100 ml.) 
. Alpha-globulin (per cent) 
. Nonhemoglobin iron (ug/100 ml.) 
. Protein-bound iodine (ug/100 ml.) 
B. The Same as Serwm.— 
‘1. Urie acid (mg./100 ml.) 

2. Nonprotein nitrogen (mg./100 ml.) 

3. Proportion of y-globulin (per cent) 

4. Proportion of 8-globulin (per cent) 

Higher Than Serum.— 

. Amino acid nitrogen (mg./100 ml.) 
. Potassium (mEq./liter) 
. Albumin/globulin ratio 
. Alkaline phosphatase (Bodansky units) 
Acid phosphatase (Bodansky units) 
Inorganic phosphate (mg./100 ml.) 
. Creatinine (mg./100 ml.) 


on, 


1 
2 
3 
4. 
5 
6 
7 
8 
9 
10 
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Summary and Conclusions 


Fluids obtained from the chorionic cavity, the vesicles of hydatidiform 
moles, and the amniotic cavity have been examined for their protein composi- 
tion by paper electrophoresis and have been compared with the protein struc- 
ture of maternal serum. 
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The mean total protein content of the fluids is as follows: 


6.15 Gm./100 ml. 


Maternal serum 


Chorionic fluid 0.73 Gm./100 ml. 
Mole fluid 1.07 Gm./100 ml. 
Amniotie fiuid 0.35 Gm./100 ml. 


The paper electrophoretic patterns of embryonic fluids indicate a general 
protein structure essentially similar to that of maternal serum and suggest the 
possibility that these proteins are derived from maternal serum by transfer 
across the trophoblast. The embryonic fluids have a slightly higher albumin/ 
globulin ratio than serum and in this respect resemble other interstitial fluids 
of the adult such as synovial, edema, lymph, and ascitie fluids, which are pre- 
sumably dilute dialysates of serum. The embryonic fluids are free of fibrinogen 
and have relatively low amounts of a-globulins. The fluid environment of the 
early embryo is one of a dilute solution of proteins resembling maternal serum 
proteins. 
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LOCALIZATION OF HOMOLOGOUS PLASMA PROTEINS 
IN THE HUMAN PLACENTA BY FLUORESCENT 
ANTIBODY* 


Wap! A. BarpawiL, M.D., BENJAMIN L. Toy, D.M.D., AND 
ArTHuR T. Hertic, M.D., Boston, Mass. 


WITH THE TECHNICAL ASSISTANCE OF Nora GALINS 


(From the Departments of Pathology, Harvard Medical School, Boston Lying-in Hospital, and 
Saint Margaret’s Hospital ) 


HE development by Coons and his co-workers’ of the fluorescent antibody 

technique for the localization in situ of antivenie substances has created new 
and attractive avenues of inquiry in immunology and histochemistry. In the 
course of other investigations in this laboratory, involving the immunological 
exploration of the human placenta, it has appeared desirable to demonstrate 
the topographical distribution of homologous plasma protein in both normal and 
abnormal specimens of this organ. The relevant literature is meager. In 1951, 
Coons and his colleagues> employed fluorescent rabbit antisera to trace the fate 
of foreign albumin and globulin injected into mice, reporting that the greater 
part of the protein was taken up by the reticuloendothelial system. Similar 
results have been claimed by Hamashima and associates,® who injected conjugated 
horse serum into both normal and sensitized mice. The distribution of homol- 
ogous plasma proteins in the tissues of infants and children was described by 
Gitlin and his group’; albumin and gamma globulin, among other fractions, 
were found to be dispersed over a substantial portion of the available body space. 


In the following work, both normal and abnormal human placentas have 
been surveyed for homologous plasma albumin and gamma globulin, by the 
use of the fluorescent antibody technique, with particular emphasis upon the 
chorionic villi. The topographical information yielded thereby has been inter- 
preted in terms of the distribution of homologous plasma protein, the sites of 
placental production, if any, and the possible pathways of protein transmission 
across the placenta. 


Materials and Methods 


Experimental material consisted of human placentas representing both 
immature and mature term normal stages, as well as abnormal specimens from 
eases of eclampsia, erythroblastosis fetalis, hydatidiform mole, and choriocar- 
cinoma. All tissue was collected at operation or immediately following de- 
livery, when typical samples were placed in test tubes and quick frozen in 
an acetone-dry ice mixture. Frozen sections were cut at 5 » in a Cryostat, 
refrigerated at —17° C., thawed, dried at room temperature for 5 minutes, and 


*Supported by United States Public Health Service Grant C-2451. 
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kept at 4° C. Storage rarely exceeded an hour after cutting. The tissues were 
fixed in 95 per cent ethanol for 10 minutes at 37° C., and air dried at the same 
temperature for 30 minutes. After a 10 minute wash in buffered saline at pH 
7.0,2 the sections were stained at room temperature by layering a drop of 
fluorescent conjugate directly upon the tissue, and covering with a Petri dish 
lined with moistened cotton. After incubation for 30 minutes, the slides were 
washed again for 10 minutes and mounted under conventional cover slips with 
buffered glycerol.” 


Fig. 1—Normal term human placenta stained for homologous plasma, albumin, showing 
topographical distribution of protein in stroma and intervillous space. 


Fig. 2.—Another field from specimen in Fig. 1, enlarged for detail. Note localization 


in syncytial knots. J, Intervillous space. K, Syncytial knots. 8, Stroma in core of villus. 
T, Trophoblastic epithelium. 


Stained sections were examined with an ultraviolet fluorescence microscope, 
and photographed with a Leica 35 mm. camera and Micro-ipso attachment upon 
Kodak Tri-X film. Occasionally color records were made on Super Anscochrome 
daylight emulsion. 
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The stains used were fluorescein conjugates of rabbit antisera prepared 
against human albumin and gamma globulin. As a measure of reactive 
specificity, some sections were fixed for 10 minutes in 5 per cent formalin before 
staining. 


Fig. 3.—Normal immature human placenta at 3 to 4 months of gestation, stained for 
homologous gamma globulin. 


Fig. 4.—A single villus from specimen in Fig. 3, enlarged for detail. Note localization 
in stroma and intervillous space, with but faint staining in syncytium. 


Results 


In all normal material, as well as the placentas from cases of eclampsia 
and erythroblastosis, both albumin and gamma globulin appeared similarly 
disposed. There was no significant difference between the distributions found 
in immature and mature normal specimens, nor between the patterns observed 
in normal tissues on the one hand, and in samples from erythroblastosis and 
eclampsia on the other (Figs. 1-6). 

Within the chorionic villi, plasma protein was found uniformly spread 
throughout the ground substance surrounding the unstained stromal fibrils; a 
suggestive coating of the latter was visible on occasion, In the immediate 
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vicinity of blood vessels, staining was particularly intense. No specific 
localization was observed in the nuclei of either parenchymal or stromal cells. 
The trophoblastic epithelium, including both syncytial and Langhans layers, 
contained sparse amounts of stained material, not comparable in intensity with 
the reaction elsewhere in the tissue. Occasionally faint staining was observed 
in the syneytial eytoplasm, especially in mature material, but the trophoblastic 


Fig. 5.—Normal term human placenta, stained for homologous gamma globulin. 


Fig. 6.—Term placenta from a case of eclampsia, stained for gamma globulin. Note 
similarity to distribution in normal material. 


nuclei showed no specific binding of conjugates against either albumin or gamma 
globulin. In full-term placentas, syncytial knots often showed bright cytoplasmic 
staining, as illustrated in Figs. 1 and 2, and particularly well in Fig. 11. 

Additional intensely stained pools of plasma protein were found in the 
intervillous spaces, with apparently maximal concentration directly adjacent 
to the villi—perhaps an artifact. 


In the eclampsia material, necrotic areas were irregularly present, with 
accumulations of fibrin and specifically stained protein. 
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_ Both albumin and globulin were distributed widely throughout the decidual 
tissues, primarily within the connective tissue interstices. Stromal fibers ocea- 
sionally appeared coated with brightly stained material. In the walls of blood 


vessels, staining was most marked in the media, and least intense in the intimal 
layer. 


: Fig. 7.—Collapsed vesicle from hydatidiform mole, stained for gamma globulin. [, Inter- 
villous space. 8S, Stroma in core of vesicle. 7, Trophoblastic epithelium. 
Fig. 8.—Wall of vesicle in case of mole, at higher magnification. J, Intervillous space. 
S, Stroma in core of vesicle. 7, Trophoblastic epithelium. 


Sections of hydatidiform mole in general were similar, with reasonable 
interpretative allowance for the distention of the vesicle walls. The interstitial 
staining did not appear quite so intense as in the other specimens described 
above, nor was the fluid contained in the vesicles—or that surrounding them—as 
bright as noted in the usual intervillous spaces. As shown in Figs. 7, 8, and 9, 
stained material was observed so situated as to seem to outline entire cells imme- 
diately below the syncytium. Because of partial degeneration of the tissue, a 
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specific identification from subsequent hematoxylin and eosin counterstains 
was impossible, although one may venture that the cells so clearly delineated 
belonged to the Langhans layer. Quite frequently the tissue enveloping mole 
vesicles had been stretched to such an extent that any rigorous evaluation could 
not be made (Fig. 7). 

In the case of the choriocarcinoma, neoplastic areas were located by com- 
parison with hematoxylin and eosin stains upon parallel sections. In the sample 
at hand, syneytial masses with anaplastic, hyperchromatic nuclei were found 
scattered sparingly along the border of a hemorrhagic area. As shown in 
Fig. 10, the nuclei showed no binding activity, but a faint and diffuse staining 
was seen throughout the cytoplasm. The cytotrophoblast was not identified. 


; Fig. 9.—Wall of hydatidiform mole, stained for gamma globulin. Note diffusion of pro- 
tein among cells immediately subjacent to syncytium. S, Stroma in core of vesicle. TJ, Syn- 
cytial trophoblast. 


- Fig. 10.—Syncytial mass from specimen of choriocarcinoma, stained for gamma globulin. 
Note intracytoplasmic localization of protein. 


Several samples of normal term umbilical cord again showed plasma 
proteins in generous dispersion, pervading the ground substance of Wharton’s 
jelly, with apparent fibrillar adsorption. Material in the interstitial spaces 
of the vascular coats was also stained; the reaction within the lumina was 
especially brilliant. A thin film of reactive material covered the exterior of the 
cord. 

Prior fixation of sections with dilute formalin uniformly prevented the 
binding of the conjugate against albumin, but had no perceptible effect on 
subsequent staining with antiglobulin. 


Comment 


The histological localization of plasma proteins, in both normal and abnormal 
human placentas, as shown by specific staining with fluorescent antibody, 
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appears to correspond with the distribution anticipated on the basis of the free 
diffusion of such material throughout the extracellular fluids. Although the 
general conclusion of Gitlin and his colleagues’ that the body presents a formid- 
able extravascular plasma protein pool in equilibrium with the circulation 
proper seems to be substantiated by these findings for placental tissues, there 
is no evidence of the intracellular storage of plasma protein in the placenta, 
except as noted in relation to the syncytium. Intranuclear staining was not 
noted in the present material. 

_In view of the well-known association between plasma cells and immuno- 
logical phenomena, as well as a recent report by Good® of the finding of plasma 
cells in the agammaglobulinemic placenta following antigenic stimulation, the 
sections of erythroblastotic material were surveyed carefully for any evidence 
of cytoplasmic staining within the stroma. Although because of the nature of the 
disease one might expect manifestations of hypersensitivity, possibly through 
the rallying of plasma cells to produce antibody, no evidence of such a response 
was seen. 

Experimental information with regard to the active synthesis of proteins 
by the human placenta has been both varied and inconclusive. On purely 
morphological grounds, Wislocki and his group” ?° had accepted the abundance 
of cytoplasmic nucleoprotein found in early gestation as presumptive evidence 
of placental synthesis, not only of cytolytic enzymes, but also of the plasma 
proteins required by the growing embryo. Working with C**-labeled protein, 
Whipple and associates’! examined maternal and fetal blood samples, as well 
as extracts from the placenta and various fetal tissues, following oral and 
intravenous administration of tagged protein to the mother. The transfer of 
orally fed material was greater, suggesting a possible alteration en route. 
Although the concentrations found in placenta and fetal liver were equivalent, 
these workers, assuming that the observed activity must reside in parenchyma, 
which proportionately was much less abundant in the placenta, concluded that 
the chorionie epithelium, gram for gram, was probably two to three times as 
active as the liver in protein synthesis and storage. The fundamental premise 
of Whipple and his colleagues that ‘‘the placental parenchyma is relatively 
richer in labeled protein than the hepatic epithelium’’ may warrant reappraisal, 
at least in the case of albumin and gamma globulin, in view of the findings 
presented here. In 1955, Dancis and his co-workers® successively incubating 
and perfusing slices of placenta with radioactive aminoacetie acid and glycine, 
respectively, claimed that the placenta might synthesize gamma globulin, but not 
albumin. The same group,’? in similar experiments two years later, reported 
that while the placenta did synthesize certain proteins, at no time did it make 
any that were identifiable electrophoretically with either albumin or gamma 
globulin. They discounted any significant role of the placenta in the elaboration 
of fetal plasma proteins, which more probably were derived from the liver of 
the fetus, with the exception of gamma globulin, of which the mother was the 
most likely source. Subscribing to this view, Good and associates*® reporting 
the appearance of small amounts of gamma globulin in the placenta from a 
delivery in which both mother and child were agammaglobulinemic, dismissed 
this seeming indication of placental synthesis as an anomalous occurrence not 
characteristic of normal placental tissue. 

Evidence weighing in favor of some sort of transfer phenomenon, as opposed 
to local synthesis de novo, has been more consistent. As early as 1879, 
Burckhardt'* had attempted passive immunization in utero following vaceina- 
tion of the pregnant mother, and in 1902 Ascoli*® showed the passage of anti- 
genic material from mother to fetus. Since that time, others have investigated 
the transfer of numerous substances, such as antibodies against tetanus,’® 
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diphtheria,*’ and whooping cough,"® as well as antistreptolysins,’® an ill-defined 
antianemic factor,*° isoagglutinins,”” ** insulin,?? and chemical agents such as 
sulfanilamide.** These and like studies have been based generally upon com- 
parisons of maternal and cord blood, and have implied a generalized perme- 
ability to heterologous substances in the human placenta, tending to increase 
during the course of gestation. Ratner and collaborators,”> in a review of the 
earlier literature, favored the notion of uniform placental permeability in man. 


_ Fig. 11—Normal term placenta, stained for homologous gamma globulin. Note intense 
staining of accumulated protein within syncytial knot. Reproduced from 35 mm. color trans- 


Parency. C, Cell column. K, Syncytial knot. S, Stroma in core of villus. 7, Trophoblastic 
epithelium. 


_ Fig. 12.—Normal term placenta, stained for homologous gamma globulin. Note intense 
staining of accumulated intracellular protein in syncytium adjacent to cell columns. 
Reproduced from 35 mm. color transparency. OC, Cell column. D, Decidua. JI, Intervillous 
space. §, Stroma in core of villus. Sy, Syncytial trophoblast. 


The studies of Orlandini and his colleagues,”* among others, have shown that 
the infant appears unable to synthesize gamma globulin before approximately 
the third month of life post partum. Until then the child seems to subsist on 
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antibody acquired passively before birth. The gradual build-up in the newborn 
of the faculty of globulin synthesis had been noted earlier by Osborn and 
his co-workers,”’ using diphtheria and tetanus antigens. 

Whether active transport occurs remains an open question. Certain 
substanees, such as antifibrolysins,!® have been known to reach higher con- 
centrations in the fetal blood than in that of the mother, but most reports have 
suggested a balance, with more or less equal levels in the two circulations. 
It has been elaimed that early age variations in gamma globulin differ from 
those observed with other plasma proteins,” but this finding cannot be extrapo- 
lated to the intrauterine period. The high levels of certain enzymes noted 
in syneytium, such as glycerophophatase,?* very probably reflect intermediary 
metabolic processes rather than active transport as known, for example, in the 
gut wall. 

The possibility that syncytium may remove plasma protein from the 
maternal blood stream by pinocytosis, followed by a transmittal to the connec- 
tive tissue of the villus and diffusion into the fetal circulation, has been implied 
but never established conclusively. The fairly constant association of a brush 
border with subjacent cytoplasmic vacuolation had led Wislocki?® to suggest 
such a mechanism some years ago. Similar findings in recent electron micro- 
graphs of the human placenta have been interpreted as manifestations of 
pinocytotie transfer,*” ** albeit on purely morphological grounds, but pending 
more substantial evidence one must regard this theory as an interesting specu- 
lation but no more. 

On the basis of the admittedly limited information available by the use of 
fluorescent antibody, we do not find cause to support the concept of placental 
synthesis. A transmission of essentially unaltered protein appears more con- 
sistent with the observed distribution as shown in the various figures. The more 
intense localization within syncytial knots, depicted especially well in Fig. 11, 
very probably represents an accumulation of protein in areas lacking direct 
communication with the villous stroma; elsewhere the trophoblast may be 
sufficiently thin to permit rapid transfer and therefore little residual intra- 
eytoplasmie protein is found. In like manner, syncytial tissue abutting on the 
cell columns also shows a bright stain for albumin and globulin, as illustrated 
in Fig. 12. 

Little may be said concerning hydatidiform mole and choriocarcinoma. 
The distribution in samples of mole corresponds closely with that expected 
after purely passive diffusion. The intracellular protein found in choriocar- 
cinoma may indicate imbibition by the syncytial mass from the extracellular 


fluid. 
Summary 


Normal and abnormal human placentas, as well as specimens of hydatidi- 
form mole and choriocarcinoma, have been surveyed for homologous plasma 
albumin and globulin by the fluorescent antibody technique. Protein has been 
found broadly dispersed throughout the stromal ground substance of the villi, 
decidua, and cord, as well as in the intervillous spaces. Slight specific locali- 
zation has been noted in the trophoblastic cytoplasm, but not within nuclei. 
Syneytial knots have shown somewhat higher levels of cytoplasmic protein 
accumulation. Albumin and gamma globulin exhibited similar distribution, and 
all placental material, including that from a ease of erythroblastosis fetalis, 
presented similar topography. Syncytial masses in the choriocarecinoma re- 
vealed intracytoplasmic localization, while the mole showed a general diffusion 
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through the vesicular stroma. The findings do not indicate synthesis of blood 
protein by the human placenta, but rather point to a transfer of maternal 
albumin and globulin across the syncytium, perhaps by pinocytosis and subse- 
quent discharge into the villous stroma. 


We wish to express our gratitude to Dr. A. H. Coons, Department of Bacteriology and 
Immunology, Harvard Medical School, for his generous counsel and technical suggestions; to 
Dr. C. Liu, of the same department, for rabbit antihuman gamma globulin conjugate; and 
to Dr. D. Gitlin, Children’s Medical Center, for rabbit antihuman albumin conjugate. 
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THE DYNAMICS OF FREE AMINO ACIDS IN THE 
AMNIOTIC FLUID OF RATS 


ZOLTON T. WIRTSCHAFTER, M.D., PorTLAND. ORE. 


(From the Research Laboratory, Veterans Administration Hospital and the University of Ore- 
gon Medical School, Portland) 


HE concentrations of albumin and globulins in amniotic fluid during each 

successive day of the gestation period in rats were reported in a previous 
communication. The present study is concerned with the chromatographie de- 
termination of the free amino acid content of amniotic fluid under similar con- 
ditions. 

Free amino acids are ammonia-substituted organic acids which may be 
linked together by peptide bonds to form proteins. They are, therefore, es- 
sential building blocks in the growth of a fetus. The free amino acid composi- 
tion of blood and urine has been extensively studied in both normal and patho- 
logical states. The presence of certain amino acids is essential for the synthesis 
of specific proteins including the enzymes. 

Chromatographie methods were used by Smith? to demonstrate that urinary 
amino acids increase quantitatively during pregnancy. Microbiological analyses 
were carried out by Wallraff* and his associates. These indicated that preg- 
nancy urines contain higher concentrations of the following amino acids than 
those of nonpregnaney urine: histidine, tyrosine, serine, arginine, phenylala- 
nine, threonine, and tryptophane. Paton and Wellby* chromatographed preg- 
nancy urines with results at variance with those of Smith and Wallraff. The 
former workers found that the amino acid concentration of pregnancy urines 
was more variable than that of nonpregnanecy. While there was a tendency 
toward higher than average amino acid concentration, the results fell within 
the normal range. Paton and Wellby also reported that serum amino acid 
concentration falls during pregnancy until the time of admission to the de- 
livery room, at which time it begins to rise again toward normal values. 

The amniotic fluid is thought to be produced by the following mechanisms: 


1. Secretion from the amniotic epithelium.°® 


2. A combination of the preceding (1) and fetal micturation, the latter be- 
ing referred to as a ‘‘transudate.’”® 


3. A combination of 1, 2, and dialysis from the amnion and placenta.‘ 


4. Transudation or dialysis of maternal plasma. This older concept must 
be discarded in the light of the work of Hutchinson and collaborators,’ and 
Wirtschafter and Williams.’ 
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The relationship of the amniotic amino acid concentration to the fetal in- 
corporation of amino acids into proteins is of much interest. It has been shown 
by Borsook and his co-workers® that 97 per cent of labeled amino acids are re- 
moved from the blood stream of mice 10 minutes after injection, thus demon- 
strating the high turnover rate of amino acids. It is known that the intra- 
cellular concentration of free amino acids is greater than the extracellular.’° 
Christensen and Streicher’® and Crumpler, Dent, and Linden™ have shown, 
by determining the amino acid nitrogen, that the free amino acid concentration 
in fetal plasma is always higher than in the maternal. It has been postulated 
that a failure of the placenta to ‘‘pump’’ amino acids may cause a failure of 
protein synthesis and lead to the death or maldevelopment of the fetus.’? In 
the light of these considerations, the chromatographic determination of the free 


amino acid concentration of rat amniotic fluid during the gestation period was 
undertaken. 


Methods 


Animals.—Twenty-four adult female rats of the Long-Evans strain were 
used in this experiment. The day of conception was determined by means of 
the vaginal smear technique and the time of parturation calculated from this 
initial finding. Vaginal smears were examined microscopically daily from the 
time of conception to the day of implantation. Invariably, in normal rats, the 
presence of red blood cells denoting implantation was observed on the twelfth 
or thirteenth day of gestation. 


Environment.—The experimental animals were housed in an air-conditioned 
room in which the temperature was regulated at 73° to 75° F. and the relative 
humidity at 45 to 50 per cent. 

Diet.—The diet of the animals consisted of: whole wheat 67.5, casein 
15.0, whole milk powder 10.0, iodized sodium chloride 0.75, calcium carbonate 
1.5, and hydrogenated vegetable oil 5.25 per cent. A concentrate of fish oil in 
an amount to give 1.5 chick units of vitamin D and 10.5 U.S.P. units of vita- 
min A per gram was included in this diet. 

Operations.—All operative procedures were performed with rats under 
ether anesthesia, and a detailed inspection was made of all viscera. Following 
the removal of the normal embryos by cesarean section, the amniotic fluid was 
removed with a sterile syringe and needle. 

Chromatography.—In order to precipitate the proteins present in 150 
lambda of amniotie fluid, 450 lambda of acetone is added. The acetone super- 
natant is spotted on a 6 by 22.5 inch sheet of Whatman No. 3 chromatography 
paper. This paper is run for 7 hours with a solvent system composed of 2- 
butanone (75 ml.), propionic acid (25 ml.), and glass-distilled water (30 ml.). 
The long edge of this sheet is then sewed to an 18.25 by 22.5 inch sheet of 
Whatman No. 3 chromatography paper. The sheet is turned 90 degrees and 
run for 20 hours in a second dimension, employing glass-distilled phenol satu- 
‘ated with glass-distilled water as a solvent. The amino acid areas are de- 
veloped by spraying with ninhydrin and are identified by comparison with a 
previously determined map of the distribution of thirty-two known amino acids. 
Separations of the four amino acids within the ‘‘valine area’’ and ‘‘leucine 
area’? may be accomplished by sewing these areas to additional strips of paper 
and rechromatographing with other solvents.* 


*The details of the chromatography procedure will be published elsewhere. 
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TABLE I. AMINO AcID CONTENT OF AMNIOTIC FLUID COMPARED WITH MATERNAL BLOOD. 
MATERNAL BLOOD CONCENTRATION Has BEEN ASSIGNED A VALUE OF ONE (1). WHERE AN 
Amino Acip Is NoT PRESENT IN MATERNAL BLOOD, A PLUS (+) Sign Is SHOWN 


AMNIOTIC FLUID (DAYS AFTER CONCEPTION ) 
AMINO ACID | 3 14 | j | 19 


Asparagine 
Hydroxylysine 
Ornithine 
Lysine 
Alanine 
Glycine 

Serine 
Tyrosine 
Threonine 
Glutamic acid 
Arginine 


+ i 


Leucine area: 


Leucine 
Isoleucine 
Norleucine 
Phenylalanine 


Valine area: 
Valine 
Norvaline 
Methionine 
Tryptophan 


Glutamine 
Aspartic acid 


Results 


An increase in the total free amino acid concentration of amniotic fluid is 
found daily from the thirteenth to the twentieth day of the gestation period of 
a rat. In order to facilitate comparison, the concentration of an amino acid 
in the amniotic fluid is expressed in terms of the concentration of that amino 
acid in the maternal rat serum which has been assigned a unit value of one. 
Those amino acids appearing in the aminotie fluid which do not appear in the 
maternal rat serum are denoted by a plus (+) sign. The detectability limit 
of an individual amino acid is shown in gamma (0.001 mg.). 

Three amino acids appeared in the amniotic fluid which were not detectable 
in the same volume of maternal serum. These were: asparagine on the thir- 
teenth day, hydroxylysine on the nineteenth and twentieth days, and ornithine 
on the thirteenth through the twentieth day. The concentration of the amino 
acids increased with respect to the maternal serum in the following descending 
order: lysine, alanine, glycine, serine, tyrosine, threonine, glutamic acid, ar- 
ginine, leucine area amino acids (leucine, isoleucine, norleucine phenylalanine), 
valine area amino acids (valine, norvaline, methionine, tryptophan), glutamine, 
and aspartic acid. 


Comment 


Chromatographic methods demonstrated the variations in the concentra- 
tion of specifie free amino acids in the amniotic fluid during the gestation period 
of rats. It is noted that there is not a proportional increase in the concentra- 
tion of the specific free amino acids, but that some amino acids increase in con- 
centration more rapidly than others. Asparagine (differentiated from lysine 
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by its orange-brown color as well as its lower R; value) was detected only early 
in the gestation period in contrast to the general increase in concentration of 
most amino acids during the gestation period. Ornithine and hydroxylysine 
were not detected in the maternal serum but were observed in the amniotic 
fluid. This may be in part referable to the generally higher concentration of 
amino acids in the amniotic fluid. Further experiments are needed to elucidate 
the mechanisms for the variations in the concentrations of the specific free 
amino acids, as well as the general phenomenon of the higher free amino acid 
concentration in amniotic fluid than in maternal blood. 

These experiments reconfirm the conclusions of previously reported studies 
of protein concentrations in amniotic fluid in that amniotic fluid is not a 
transudate or a dialysate of maternal rat serum. The dynamic state of the 
amniotic fluid is demonstrated by the variations in the concentration of the 
specific amino acids. 


Summary 

1. The free amino acid concentration in amniotic fluid is in a dynamic state 
of flux throughout the gestation period. 

2. The concentration of free amino acids in amniotie fluid increases during 
the gestation period. 

3. The specific free amino acids do not vary proportionally to each other 
but exhibit individual patterns of concentration throughout the gestation period. 
Asparagine is detected only early in the gestation period. 

4. The concentrations of specific free amino acids are higher in the amni- 
otie fluid than in the maternal blood, demonstrating that amniotic fluid is not 
a transudate or a dialysate of maternal serum. 


I wish to thank Mr. Dean C. Altman, head of the Illustrations Department of this 
Hospital, for preparing the reproductions of the chromatograms, as well as Mrs. Sharon D. 
Lundberg and Mr. Jimmy K. Tsujimura of our staff for their technical assistance. 
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TECHNIQUE AND EXPERIENCE WITH TRANSABDOMINAL 
AMNIOCENTESIS IN 50 NORMAL PATIENTS 


Henry M. Parrisu, M.D.,* Mary E. Rountree, M.D., AND 
FRANK R. Lock, M.D., Winston-Sacem, N. C. 


(From the Department of Obstetrics and Gynecology, Bowman Gray School of Medicine of 
Wake Forest College and the North Carolina Baptist Hospital) 


Fae ae fluid has not been routinely used in the past for diagnostic pur- 
poses. Although much is known about the normal chemical composition 
of amniotic fluid, there have been few attempts to correlate findings in the 
fluid with physiologic and pathologic conditions of the fetus or the maternal 
host. One of the primary reasons amniotic fluid has not been utilized diagnos- 
tically is that most physicians and investigators do not realize how readily it 
can be obtained for study in both normal and abnormal patients. 

The purpose of this report is to describe our experience and technique with 
transabdominal amniocentesis in 50 normal patients. The term ‘‘transabdomi- 
nal amniocentesis’’ is introduced as being descriptive of the procedure and is 
suggested in lieu of previous terminology including: amniotomy’; abdominal 
paracentesis? ; abdominal aspiration of amniotic fluid® ; transcutaneous amniotic 
puncture*; and paracentesis uteri.© Our technique for this procedure was 
developed when amniotic fluid specimens were needed throughout various 
stages of gestation for another study. The idea of obtaining amniotic fluid by 
the abdominal approach is not a new one, for it was suggested by Schatz® in 
1882. Henkel,’ in 1919, was the first to report a case in which it was used. 
Wormser,* in 1920, described a patient without polyhydramnios in whom trans- 
abdominal amniocentesis was used successfully. Rivett® *° used this procedure 
with good results for treating acute and chronic polyhydramnios. In his 50 
eases he did not find transabdominal amniocentesis injurious to the mother or 
the fetus. Dieckmann and Davis™ were among the first Americans to report 
using the abdominal approach for obtaining amniotic fluid for experimental 
purposes. They found the procedure was not harmful to 25 patients in the last 
trimester of pregnancy. 

Amniotic fluid may be obtained for study by one of the following meth- 
ods: (1) by vaginal amniotomy through the cervical os (rupturing the mem- 
branes) ; (2) by vaginal amniotomy, with insertion of the needle either ante- 
rior or posterior to the cervix; (3) by transuterine amniotomy at the time of 
hysterotomy or cesarean section; (4) from intact ova sacs passed at the time 
of abortion; and (5) by transabdominal amniocentesis. The obvious advan- 
tages of the abdominal approach in preference to the other methods are: 
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amniotic fluid can be obtained during any period of gestation after 20 weeks; 
fluid from the same patient may be obtained throughout various stages of preg- 
naney; sterile technique can be more readily enforced on the anterior abdomi- 
nal wall; the amount of fluid desired can be easily controlled, and there is 
minimal leakage from the puncture site; and there is less chance of inducing 
premature labor with the use of the abdominal approach. 


Some of the theoretical complications of transabdominal amniocentesis 
are: hemorrhage from the abdominal wall, uterine vessels, or placenta; pre- 
mature separation of the placenta; perforation of the intestines or urinary 
bladder; wound abscess, peritonitis, amnionitis, fetal infection, and septicemia ; 
traumatic injury to the umbilical cord or fetus; induction of premature labor; 
and amniotie fluid or air embolism. 


Material 


Transabdominal amniocentesis was used on 50 white clinic patients at the 
North Carolina Baptist Hospital. With the exception of 3 hospitalized patients 
in labor, all of these procedures were performed on prenatal patients in the 
Out-Patient Clinic. These patients’ ages varied from 17 years to 40 years, and 
their parity ranged from 0 to vii. No patient with previous abdominal or pelvic 
surgery was included in this study because of the possibility of adhesions bind- 
ing the intestines to the anterior uterine wall. Patients with medical or ob- 
stetrical complications of pregnancy were also excluded from this study. None 
of these patients had clinical evidence of polyhydramnios. 


Technique 


Rivett’® recommended Pantopon and scopolamine as preoperative medi- 
cation for transabdominal amniocentesis, hence the first 6 patients received 
Seconal (0.1 Gm.), and codeine (16 mg.) 30 minutes before the operation. This 
practice was discontinued, however, since there was no evidence that the pro- 
cedure produced enough pain to warrant preoperative medication. The pa- 
tients who received preoperative medication complained of postoperative drow- 
siness and dizziness. These symptoms were not observed in the patients who 
received no medication. Each patient was catheterized with a sterile rubber 
catheter and instructed to lie flat on her back in bed. The position of the fetus 
and fetal heart sounds were ascertained prior to painting the lower abdomen 
with 10 per cent tincture of iodine followed by 70 per cent alcohol. The ab- 
domen was then covered with sterile towels, leaving exposed a narrow area in 
the midline from the umbilicus to just above the pubic hair line. 

The puncture site which uniformly gave the best results was in the midline 
half the distance between the umbilicus and the symphysis pubis. When the 
top of the gravid uterus was below the umbilicus, the puncture site was slightly 
lower. Novocain, 1 per cent solution, was administered for local anesthesia. 
In one half of the patients the Novocain was infiltrated down to the peritoneum, 
and in one half only an intradermal wheal was used. There was no appreciable 
difference in the response to pain in the two groups. A 31% inch long, 18 gauge 
spinal needle with a trochar was then quickly thrust through the skin, abdomi- 
nal wall, peritoneum, and uterus into the amniotic cavity. One feels a slight 
decrease in resistance as the needle enters the amniotic sac. For the average 
patient of 20 to 32 weeks’ gestation the needle must be inserted about three 
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fourths of its length, whereas near term usually inserting the needle halfway 
is sufficient to obtain amniotic fluid. If the patient is obese it may be neces- 
sary to insert the spinal needle completely to obtain results. 

Usually, as the needle enters the amniotic sac the fetus begins to move 
vigorously, knocking against the needle and causing it to move from side to 
side. This is not an indication for withdrawal of the needle. Occasionally, a 
few drops of blood drain from the needle as it pierces the uterine wall or pla- 
centa. This occurred in 5 of our cases, but if the needle is advanced a little 
farther the fluid usually clears or emerges slightly blood stained. In 5 trans- 
abdominal amniocenteses followed by cesarean section there was no evidence 
of excessive bleeding or leakage of amniotic fluid from the site of uterine pune- 
ture. 


Since amniotic fluid is under low pressure it does not readily drain from 
the spinal needle when the trochar is removed. However, the fluid may be 
aspirated from the amniotic sac by means of a sterile syringe. The needle may 
become obstructed while fluid is being withdrawn, but this can be corrected 
by reinsertion of the trochar or by having the patient cough. In this study 
15 to 25 ¢.c. of amniotic fluid was withdrawn routinely when possible. 


Results 


Of the 50 transabdominal amniocenteses attempted in this study, there 
were 46 successful and 4 unsuccessful taps. Table I lists the patients by weeks 
of gestation and indicates the outcome of the procedure. The amniotic fluid 
obtained before the thirty-sixth week of gestation was almost always clear to 
slightly cloudy in consistency and straw colored or colorless. During the last 
four weeks of pregnancy the fluid was usually cloudy and whitish in color. 


None of the specimens obtained from patients not in labor was meconium 
stained. Five of the specimens were slightly blood stained. 


TABLE I. ExPERIENCE WITH TRANSABDOMINAL AMNIOCENTESIS 
IN 50 NORMAL PATIENTS 


WEEKS’ NO. OF SUCCESSFUL UNSUCCESSFUL 
GESTATION PATIENTS TAPS 
20-23 5 
24-27 8 
28-31 13 
32-35 13 
36-40 11 


Total 50 


In our experience this procedure is not painful when 1 per cent Novoecain 
is used for local anesthesia. Less than 10 per cent of the patients moved or 
experienced any pain as the spinal needle pierced the peritoneum. The pa- 
tients were instructed beforehand that the procedure involved one needle stick 
in the abdomen which would not be painful. None of them showed any signs 
of excessive anxiety before the tap. There was no evidence of syncope or 
shock following the tests. 

The patients were allowed to return home after 30 minutes of observa- 
tion following the tests. They were instructed to use an oral thermometer 
daily for three days and to report any temperature elevation above 100° F. 
Each patient was thoroughly examined three days after transabdominal 
amniocentesis and their signs and symptoms were recorded. 
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On being questioned about any difficulty following the test, 50 per cent of 
the patients mentioned no particular discomfort, 40 per cent stated they ex- 
perienced some abdominal soreness the day following the test, and 8 per cent 
reported abdominal soreness for 2 to 3 days after the test. One patient ex- 
perienced enough discomfort to remain in bed for one day. Two patients com- 
plained of transient cramps in the lower abdomen and back for several hours 
following the procedure, but in none of our patients was labor precipitated 
by amniocentesis. All of the puncture sites healed without infection. 

The only immediate complications following the tests were urinary tract 
infections in 2 patients which probably resulted from faulty technique in cathe- 
terization. Both patients responded to appropriate antibiotic therapy, al- 
though one patient was hospitalized for treatment and observation. 

The prenatal course, delivery, and postnatal course of each mother in this 
study was followed, and a detailed record was kept on each patient. Also, 
every placenta and newborn infant were carefully inspected for evidence of 
trauma or any other abnormality that might have resulted from the procedure. 
The only complication was in a primagravida who developed acute pre-eclamp- 
sia 5 weeks after transabdominal amniocentesis. She experienced a complete 
separation of the placenta during the thirty-fourth week of pregnancy, and 
the infant was stillborn. There was no evidence that the child had been in- 
jured by amniocentesis. Since this complication developed so late after trans- 
abdominal amniocentesis, we do not feel that the procedure was a causative 
factor. Otherwise there were no complications. There were no gross placental 


; defects, and all of the newborn were perfectly formed without evidence of 
l trauma. 
) Although there were no serious complications resulting from transabdomi- 
t nal amniocentesis in our series of 50 normal patients, we feel that more ex- 
; tensive evaluation is necessary before the procedure can be recommended as 
1 safe. If a very slight risk were present for either mother or fetus, this might 
not become apparent till a series of several hundred cases had been accumulated. 
Summary 
. 1. Experience with transabdominal amniocentesis in 50 normal patients 
ranging from 20 to 40 weeks of gestation is described. Forty-six of the taps 
_- were successful and 4 were unsuccessful. 
2. A technique for performing the procedure is described in detail. Novo- 
cain, injected locally, was used for anesthesia. 
3. No serious maternal or fetal complications resulted directly from trans- 
a abdominal amniocentesis in our 50 patients. 
4. This procedure provides an experimental, diagnostic, and therapeutic 
n means of studying amniotic fluid. 
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STUDIES OF CHILDREN BORN TO WOMEN WITH 
THYROID DISEASE*+ 


EvELYN B. Man, Pu.D., BENJAMIN A. SHAVER, JR., M.D.,** AND 
Rosert E. Cooke, M.D.,** New HAveEN, Conn. 


(From the Department of Pediatrics and Internal Medicine, Yale University, School of 
Medicine) 


UCH interest has been focused recently on the development of the newborn 
infant in relation to thyroid function of the mother during pregnancy. 
Earlier reports on infants with disturbances of the thyroid are lacking in quan- 
titative data because precise methods for evaluation of thyroid function did not 
come into use until a few years age. Some data have been published for the new- 
born and perinatal periods in offspring of normal mothers‘ but little has been 
written about the thyroid status of infants born to mothers with thyroid dys- 
function. 

Interrelations between the function of the thyroid gland of the pregnant 
woman and that of the fetus are dependent not only on the degree of permeabil- 
ity of the placenta to thyrotropic hormone (TSH),° to thyroxine-like iodine 
compounds,” * and to compounds with antithyroid activity, but also on fetal 
thyrotropin productivity and fetal thyroid activity. From experiments on ani- 
mals, in spite of recognition of species variations, evidence is lacking that TSH 
crosses the human placenta.® Clinical evidence for exchange of thyroid hor- 
mone from the mother to the fetus was given by Windle’ and also by Keynes.’® 
Attention was directed to observations that human infants born with atrophic 
thyroids exhibited few of the symptoms of ecretinism at birth, but prenatal de- 
velopment was relatively normal and that athyreosis manifested itself thereafter. 
More recently, labeled thyroxine has been administered to pregnant women and 
subsequently detected in the blood of the newborn infant.’ The pregnant woman 
seems to have increased tolerance for thyroxine-like iodine in blood plasma. 
After about the tenth week of pregnancy, the euthyroid woman has concentra- 
tions of serum BEI (butyl extractable iodine, thyroxine-like iodine) elevated to 
a range between 5.5 and 10.5 gamma per cent."*"** Not only can the pregnant 
woman tolerate large amounts of desiccated thyroid, but also if she is hyper- 
thyroid her need for antithyroid medication may diminish during pregnancy.'*”® 
The foregoing evidence that thyroid hormone in the mother’s plasma crosses the 
placenta is strengthened by observations which would accord with passage of 


*Aided by a Grant from the United States Public Health Service. 

+Some of this material is from the thesis of Benjamin A. Shaver, Jr., presented in 
partial fulfillment of the requirements for the degree of Doctor of Medicine, Yale University, 
School of Medicine, 1956. Part of the data were presented at the Twentieth Ross Pediatric 
Research Conference on Thyroid and Iodine Metabolism held at Pittsburgh, Feb. 20-21, 1956. 
: **Present address, Department of Pediatrics, Johns Hopkins University, School of Medi- 
cine. 
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fetal thyroid hormone in the reverse direction. Reports of decreased clinical 
symptoms of maternal hypothyroidism during pregnancy would imply passage 
of fetal thyroid hormone to the mother.’® 1 Passage of antithyroid substances 
across the placenta has been demonstrated by innumerable investigators. The 
eontrol of fetal thyroid activity by fetal thyrotropin is not understood as yet. 


With progression of pregnaney, the thyroid interrelationship between the 
mother and fetus becomes increasingly complex as the fetal gland begins to 
function. Hodges and associates?® and Chapman and co-workers™* have shown 
that the fetal thyroid is capable of collecting radioactive iodine by the twelfth 
or fourteenth week. From the examination of autopsy material, follicle-like 
structures in the human fetal gland have not been reported until 5 months of 
gestation and colloid has been demonstrated by the beginning of the sixth 
month.”* 


This paper complements previously published reports of thyroid function 
in the newborn period with data on both mothers and infants selected because 
the pregnancy was complicated by thyroid dysfunction in the mother, or because 
the mother was given desiccated thyroid because of previous abortion or ste- 
rility..7 These observations relate to management of thyroid disease complicat- 
ing pregnancy. In addition, data are included to demonstrate how widely the 
infant’s BEIs vary during the first week of life. 


Materials and Methods 


Data are presented on 19 newborn infants born to 5 treated hyperthyroid 
women, 4 treated hypothyroid women, and to 9 women clinically euthyroid 
when not pregnant but given desiccated thyroid during pregnancy because of 
a prolonged period of sterility or previous abortion. Selection of cases was 
dependent upon a confirmed history of earlier maternal thyroid disorder or 
history of thyroid medication during pregnancy and all pregnancies were fol- 
lowed until delivery. In addition 2 mothers were observed during pregnancies 
subsequent to earlier delivery of a hypothyroid infant. These 2 mothers 
seemed euthyroid during these subsequent pregnancies and the infant and 
twins were normal at birth. 

Thyroid status of the mothers and infants was evaluated by clinical means 
and by measurements of BEI of the serum of the maternal and cord blood at 
the time of delivery and of the infants at 2 and 5 days of age. All of the BEIs 
were determined by the method of Man’ and are averages of duplicates which 
agreed within 1.0 gamma per cent. 

In a separate article’’ will be presented observations on 68 children rang- 
ing in age up to 19 years. These 68 children were the offspring of 29 mothers, 
9 of whom were considered hyperthyroid and 8 of whom were given desiceated 
thyroid in pregnancy. Thirteen of the 29 women are included in this report. 


Results 


In Tables I through IV are shown, in the cases of euthyroid women, the 
) hyperthyroid women, and the 13 mothers who had received desiccated thy- 
roid during pregnancy, the serum BEIs of the maternal blood at delivery, of 
the cord blood, and of the infant’s blood at 2 and 5 days of age. 

The 2 siblings, Nos. 485879 and 462711, whose cord and 4 or 5 day con- 
centrations are in the range of the other cases, are nevertheless omitted from 
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Fig. 1 and from correlation of data because the congenital abnormalities and 
early deaths of these infants may have been influenced by paternal factors. 
The father during the last few years had received extensive x-ray therapy for 
tuberculosis of the spine. The influence of such therapy on germ plasm is a 
yet undecided genetic problem. Consequently data on these siblings are not 
comparable with those of other infants of mothers who received desiccated 
thyroid during pregnancy. On the other hand, the BEI of the mother at de- 
livery of the first infant (435879) was only 3.8 gamma per cent, the lowest 
BEI in the series. In addition, during the second pregnancy, when the mother’s 
serum BEIs were measured at 8, 12, 16, 21, and 28 weeks after the last men- 
strual period, her BEIs remained at a concentration of only about 3.5 gamma 
per cent until after the sixteenth week and thereafter were maintained at con- 
centrations compatible with normal pregnaney while she was taking as much 
as 210 mg. of desiccated thyroid daily. Deficiency of maternal thyroid activity 
early in pregnancy has been a factor thought by some authorities to be asso- 
ciated with the occurrence of Mongolism. Subsequent to the second delivery, 
eareful clinical evaluation of the mother disclosed no evidence of thyroid, 
adrenal, or ovarian abnormalities. Exclusion of the data on these siblings 
from the table seems unjustified although the effects of paternal or maternal 
deviations from physiological normaley cannot be elucidated. 

For comparison, at the top of Table I are the average and range of con- 
centrations of BEIs, for 9 euthyroid mothers and 9 physically normal infants, 
which were tabulated in an earlier paper.? The range for the 9 euthyroid women 
(5.3 to 9.3 gamma per cent) was narrower than for the serum BEIs at the time 
of delivery of the mothers with thyroid abnormality (4.2 to 10.1 gamma per 
cent). The serum BEIs of cord blood in this series pertaining to mothers 
treated for hyperthyroidism or with desiccated thyroid ranged from 4.5 to 8.6 
gamma per cent, limits which were within the values of 4.4 to 9.5 gamma per 
cent found for the cord blood in deliveries of euthyroid women. The averages 
for serum BEIs of the cord blood (6.7 gamma per cent) were identical for 
both the euthyroid individuals studied previously and for the persons included 
in this study, in spite of the fact that thyroid overactivity and underactivity 
pe aan treated medically during the pregnancies shown in Tables II, III, 
an 

In the earlier series? the BEIs of maternal and cord sera had agreed within 
1.6 gamma per. cent in all but one instance. In this series, the differences be- 
tween the maternal and cord BEIs were not more than 1.6 gamma per cent in 
11 of 16 comparisons. In the 5 instances in which the discrepancy was greater 
than 1.6 gamma per cent, the differences for 4 of the 5 were due to delay or 
difficulty in obtaining serum from the placental vessels as deseribed in the 
footnotes at the bottom of Tables II and IV. In the case of Baby 435879, 
(Table IV) a defective child with Mongoloid features, who was born to a 
mother given desiccated thyroid during pregnancy, and who died in infancy, 
the difference may represent an attempt of the fetal gland to maintain normal 
thyroxine-like iodine concentration in the infant even though the mother was 
markedly hypothyroid (BEI 3.8 gamma per cent) at the time of delivery. 

In Fig. 1 are shown graphically the changes in BEI concentration of serum 
from cord blood and from blood from the same infant at 2 and 4 or 5 days 
of life. The initial values in the figure are of cord serum. For all 8 infants 
studied, the BEIs were higher at 2 days of life than at birth. At 48 hours the 
11 BEIs, except for 2 concentrations of 8.0 and 8.4 gamma per cent, were be- 
tween 10.1 and 15.4 gamma per cent (those for Nos. 486547 [Table IT], 434092, 
and 444297 [in Table IV] are shown as isolated values in Fig. 1). By the fifth 
day of life in 5 of the 8 infants whose serum BEIs were determined in cord 
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blood and at 2 and 5 days the BEI had decreased to values between 7.2 and 
12.1 gamma per cent. The 5 day concentrations were usually significantly 
above those of the cord serum and were not proportional to the initial BEIs 
of cord serum but were irregularly and significantly greater. The BEIs of 13 
infants born to hyper- or hypothyroid women or to mothers who received 
desiccated thyroid were between 7.2 and 13.2 gamma per cent at 4 or 5 days 
of age. 
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Fig. 1.—Serum BEIs of cord blood and of blood of infants 2 and 4 or 5 days old. Serum 
BEIs at zero days represent those from cord blood. 


In Fig. 1, in addition to the detailed studies on 8 infants, the BEIs of 14 
normal babies 4 or 5 days old, offspring of euthyroid mothers, have been repre- 
sented by squares. The range of BEIs for 5 of these infants 4 days old and 
for 9 who were 5 days old was from 7.0 to 10.0 with an average of 8.8 gamma 
per cent. By 4 or 5 days of age, some of the 7 infants of mothers treated for 
abnormalities of thyroid activity during pregnancy had higher BEIs than the 
14 infants of euthyroid mothers. These changes in and the high concentrations 
of BEI during the early days of life are emphasized because thyroid under- 
function in the infant might not be detected unless the elevated normal range 
for BEIs is used for comparison. 

In Figs. 2 and 3 are shown the serum BEIs and dosage of propylthiouracil 
given 2 hyperthyroid mothers during pregnancy. Lugol’s solution, 10 drops 
per day, was given throughout the pregnancy of No. A67045 and in the éase of 
No. 434827 was continued with the propylthiouracil from the fifteenth week 
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when her prepregnancy hyperthyroidism was re-evaluated. This patient had 
2 serum BEIs below 5.0 gamma per cent when she had continued 300 mg. of 
propylthiouracil daily. In retrospect, reduction in antithyroid medication 
might have been prescribed after only 10 weeks on 300 mg. propylthiouracil. 


43-48-27 


Serum BEI 7) 


77750 


Propy! (mg) 


0 
25 -200 -l§ 10 O F 10 20 25 30 


Time in Weeks 


Fig. 2.—43-48-27. Serum BEIs and milligrams of propylthiouracil per day of hyper- 
thyroid woman before and after pregnancy. Ten drops of Lugol’s solution given daily 
from fifteenth week throughout pregnancy. Delivery marked on base line at 41 weeks 
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Fig. 3—A67045. Serum BEIs and milligrams of propylthiouracil per day of hyperthyroid 
woman during pregnancy. Ten drops of Lugol’s solution given daily throughout pregnancy. 
Delivery marked on base line at 39 weeks. 
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The other hyperthyroid woman (No. A67045) had been on 300 or 400 mg. of 
propylthiouracil for 24 weeks before conception with residual clinical symp- 
toms of hyperthyroidism. Nevertheless, 150 and then 100 mg. of propyl- 
thiouracil daily controlled the hyperthyroidism from the seventh week until 
delivery. Both babies were normal at birth. In addition, in Table II, No. 
462855, who had taken 100 mg. of propylthiouracil daily for more than 16 
months before pregnancy, received only 50 mg. of propylthiouracil daily from 
the fourteenth to the thirty-second week of pregnancy and stopped the propyl- 
thiouracil completely during the last 8 weeks before delivery. Clinically the 
mother seemed euthyroid throughout pregnancy and the infant appeared en- 
tirely normal at birth. Clinical euthyroidism of the mother and a normal new- 
born infant were the outcome for No. 486547, a woman whose propylthiouracil 
dosage of 100 mg. daily was stopped completely after the first 12 weeks of 
pregnancy. Figs 2 and 3 and the data in Table I concerning hyperthyroidism 
in pregnancy illustrate the reduction in antithyroid medication which may be 
indicated to attain euthyroidism of the mother and normal development of the 
fetus. 


In Fig. 2 the elevation of the BEI to 11.38 gamma per cent 9 weeks sub- 
sequent to delivery is an example of the exacerbation of hyperthyroidism 
which often seems to follow pregnancy and which was discussed in an earlier 
article.’® 

Comment 


BEIs of Infants at 5 Days of Age—The range of BEIs for infants at 5 
days of age cannot be defined precisely from such a small series of euthyroid 
infants? or from clinically euthyroid infants born to mothers with thyroid 
dysfunction, but it agrees well with the few ‘‘thyroxin iodines’’ and statistical 
analysis of PBIs published by Danowski and co-workers.' They found signifi- 
cantly higher PBIs during the first week of life than in the hours immediately 
after birth; and their mean PBI for 27 infants during the latter half of the 
first week of life was 10.9 + 1.8 gamma per cent. From the values in the table 
and in Fig. 1, at 4 or 5 days of age, a BEI below 7.0 or above 13.2 gamma per 
cent might indicate, respectively, hypothyroidism or thyroid overactivity. 
If the 4 or 5 day BEI is outside this range the infant should be observed ecare- 
fully, especially for any symptoms or signs of hypothyroidism and particularly 
for alterations in bone maturation. Since the increase in BEI at 2 and 5 days 
of age above the concentration in cord blood is the observed pattern in the 
postnatal period (Fig. 1 and ref. 1), failure of the BEI to rise during this 
period might be significant in the diagnosis of hypothyroidism of an infant 
suspected prenatally of disease because of family or maternal history. In 
hypothyroidism the need for prompt and adequate replacement therapy was 
stressed in an earlier article.** 

False Elevation of Infant’s PBI After Maternal Ingestion of Inorganic 
Iodine-—The concentrations of BEI in the serum are emphasized because they 
correlate better with the clinical state and development of the infant than the 
PBI in the instances in which either the mother or infant received inorganic 
iodine. If a hyper-, hypo-, or euthyroid individual has taken inorganic iodine, 
the serum PBI may be elevated by the inclusion of nonealorigenic organic iodine 
compounds.?” 1% 24 25 Aeeording to our unpublished data, if the mother during 
pregnancy or the newborn infant received inorganic iodine, the PBIs of the 
pregnant woman or the newborn infant frequently exceeded the BEIs by an 
amount capable of distorting the value from a hypothyroid to a euthyroid or 
hyperthyroid range. 
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In 1950, a hyperthyroid woman had no symptoms of thyroid overactivity 
throughout pregnaney and during the period took Lugol’s solution and moder- 
ately large doses of propylthiouracil. The baby at birth had an enormous goiter. 
Five days after delivery the mother’s SPI** of 9.8 was 4.0 gamma per cent higher 
than her BEI of 5.8 gamma per cent.*® <A baby born with 2 thyroglossal cysts 
had, 2 days after birth, a BEI of 4.4 gamma per cent and 12 days later a BEI 
of 1.3 gamma per cent. She was given Lugol’s solution and one month later the 
BEI of 1.9 was 7.0 gamma per cent lower than the SPI of 9.3 gamma per cent. 
Two babies were not given any inorganic iodine but the mothers, one for asthma 
and the other for questionable hyperthyroidism, had received large doses of 
potassium iodide during pregnancy. The babies born with goiters had a few 
days after birth a BEI of 5.3 with an SPI of 37.8 gamma per cent and a BEI 
of 12.3 with a PBI of 20.8 gamma per cent, respectively. These 4 examples show 
that when the mother or infant received inorganic iodide the SPI not only of 
the mother but also of the infant was elevated between 4 and 32 gamma per cent 
above the concentration of thyroxine-like iodine (BET). 


Effect on Fetus of Thyroid Function of Mother During Pregnancy.—In 
recent articles on the incidence of goiter in newborn infants the role of thyroid 
function of the mother during pregnancy has not received adequate attention. 
Stigmas may have been attributed to the ingestion by the pregnant woman of 
inorganic iodine or to the passage of thiouracil compounds across the placental 
barrier without consideration of the functional activity of the mother’s thyroid 
during pregnancy. Clinical signs of mild hypothyroidism (induced by thiouracil 
derivatives or large quantities of potassium iodide) could be easily obscured by 
the physiological accompaniments of normal pregnancy. Dependence on the 
PBI for chemical evaluation of thyroid function would prevent verification of 
hypothyroidism when the pregnant woman’s PBI is falsely elevated after ad- 
ministration of inorganic iodine.’* *° 


Hyperthyroidism During Pregnancy.—Freedberg, Hamolsky, and Freed- 
berg?’ refer to the observations of Mussey, Haines, and Ward*® and Astwood” 
that the onset of hyperthyroidism does not usually oceur during pregnancy. 
Javert® in 1940 summarized only 18 cases of hyperthyroidism which occurred in 
23,439 patients at the Women’s Obstetrical Clinic of the New York Hospital, an 
incidence of only 0.076 per cent and a percentage of the same order of magnitude 
as those found in comparable statistical studies made in nonendemie goiter areas 
such as Brooklyn, New York, and in Denmark.** Keynes’? called attention to 
the frequent clear-cut development of hyperthyroidism not during but subse- 
quent to pregnancy. Freedberg, Hamolsky, and Freedberg?’ summarize data 
to the effect that the basal metabolic rate in pregnancy is not an index of thyroid 
function but is dependent on the circulatory and respiratory changes of the 
gravid state. Thus the well-known increase in basal metabolic rate during late 
pregnancy does not necessarily denote thyroid overactivity. Enlargement of 
the thyroid during pregnancy, avidity of the gland for iodine during this time, 
increased cardiac activity, and decreased heat tolerance in normal pregnancy 
are clinical observations which divert attention from the fact that the onset of 
thyrotoxicosis in pregnancy is extremely rare. 


Not only is the onset of thyrotoxicosis during pregnancy exceptional, but 
also there are many reports of amelioration during the gravid state of hyper- 
thyroidism which had developed prior to pregnancy.*® °° Javert®® com- 
pared the increases in basal metabolic rate of hyperthyroid pregnant women with 
those usually found in the second and third trimesters for euthyroid pregnant 
women. In the hyperthyroid women the basal metabolic rates did not rise in 
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the third trimester above those of the second trimester—an observation sug- 
gesting remission of the hyperthyroidism after the first trimester. Earlier in- 
vestigations from this department’ '® on hyperthyroid pregnant women in- 
cluded PBIs (SPIs) which now are known to be unreliable after the ingestion 
of inorganic iodide.** ** *4 2 Jn more recent correlations of clinical symptoms 
and measurements of BEIs of hyperthyroid women who have become pregnant, 
reduction of antithyroid medication during pregnancy has been compatible 
with spontaneous amelioration of hyperthyroidism (see Cases 486547, 462855, 
434827, and A67045 in Table II and Figs. 2 and 3). The increase in thyroid- 
binding protein during pregnancy* ** may play a role in delivery of thyroxine 
to the placenta. 


Effect of Maternal Hyper- or Hypothyroidism on Fetus.—Observations of 
the offspring of hyperthyroid mothers have indicated that such infants were 
physically normal and that defective fetuses were infrequent, suggesting that 
excessive transfer of thyroid hormone from mother to fetus across the placenta 
either does not occur or does not produce injurious effects.1* *4-°° 


Congenital anomalies of infants born to hypothyroid women: On the other 
hand, in human hypothyroidism, reports of offspring who have developed nor- 
mally both physically and mentally are rare. In endemic ecretinism maternal 
hypothyroidism may play a significant role.*” ** Twenty-four pregnancies of 
16 women with frank untreated myxedema have been reported in spite of the 
fact that in untreated myxedema conception does not usually oceur.’” 1® 7° 
These 24 pregnancies resulted in 3 abortions, one premature delivery, the birth 
of 7 infants who were stillborn or died early in life, 2 children who were 
myxedematous, and 4 who were mentally deficient. Five infants were not 
described adequately and only 2 were tersely reported as normal. These ob- 
servations suggest that pregnancies complicated by maternal hypothyroidism 
frequently result in a variety of abnormalities often including permanent 
defects of the central nervous system. 

The necessity of adequate thyroid hormone for maturation of the central 
nervous system of the rat was emphasized by Eayrs and Taylor.*® They re- 
ferred to the findings of Seow and Marx® that growth was restored in the new- 
born thyroparathyroidectomized rat by treatment with growth hormone while 
that of the brain was not. It appeared to these authors that deficiency of thy- 
roid hormone specifically impairs brain growth and cortical maturation. 
Grumbach and Werner’ related prenatal injury of the central nervous system 
to fetal deprivation of thyroid hormone. Even with adequate replacement 
therapy after birth mental retardation persisted during life.’ 


Therapy for Maternal Thyroid Dysfunction During Pregnancy.—The fact 
that abnormalities frequently occur in infants born to hypothyroid mothers 
implies that, for adequate development of the fetus, the woman with thyroid 
abnormalities should be so treated during pregnancy that even transient hypo- 
thyroidism is avoided. In the present series euthyroidism of the mother was 
maintained as consistently as possible during pregnancy; the infants appeared 
well developed and normal at birth. In 4 of the 5 hyperthyroid women the 
dosage of propylthiouracil was reduced during pregnancy (Table II and Figs. 
2and 3). Of the 4 hypothyroid women, all of whom were delivered of normal 
offspring, 2 received 120 mg. of desiccated thyroid throughout pregnancy and 
2 during pregnancy had their replacement therapy increased to 180 and 300 
mg. of desiccated thyroid daily. 

Delivery of normal infants following controlled use of thiourea or thioura- 
cil derivatives to the pregnant hyperthyroid woman has been described by 
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Astwood,” Piper and Rosen,** Hepner,*® and Keynes.?® Astwood recommended 
that as soon as a euthyroid state had been obtained with 300 mg. of propyl- 
thiouracil the dose be reduced to 150 mg. per day. Furthermore, he advised 
that any clinical symptoms of hypothyroidism be treated by giving 120 to 
240 mg. of desiccated thyroid daily. Such replacement therapy with desiccated 
thyroid had also been recommended by Bell‘! for alleviation of symptoms of 
hypothyroidism which develop after thyroidectomy during pregnaney. Piper 
and Rosen suggested that antithyroid drugs be stopped at the sixth or seventh 
month and Russell*? discouraged the continued use of these substances during 
pregnancy. 

Recent articles alleging the serious effects on human fetal thyroids of 
administration of thiouracil derivatives abound in instances of high dosage of 
antithyroid drugs during pregnancy.” 2% 4% 41 43-49 These reports do not 
permit evaluation of the possibility that induced hypothyroidism of the mother 
was operative in producing fetal abnormalities.*°° For example, 5 infants have 
been referred to our department who were born with goiters but are not in- 
cluded in the material of this paper. These infants were born to mothers who 
had been maintained throughout pregnancy on about as high doses of anti- 
thyroid medication as prior to conception. In 2 of the mothers clinical symp- 
toms of hypothyroidism had been noted during pregnaney. Hepner summar- 
ized various articles concerning 25 normal and 5 abnormal offspring of hyper- 
thyroid women treated with thiourea or thiouracil derivatives. The 6 month 
fetus in his series, described previously by Davis and Forbes,** with a ‘‘hyper- 
trophied and hyperplastic thyroid gland, general appearance approximating 
to that found in adults with thyrotoxicosis’’ was the offspring of a woman 
who died at 6 months after treatment with the large dosage of 200 mg. of thiourea 
on alternate days.* An infant born with a large goiter described by Eaton*® 
but included in Hepner’s*® series was the child of a mother treated with 400 
mg. of thiouracil per day during the first trimester and 300 and 200 mg. daily 
during the second and third trimesters, respectively. The hypothyroid, goitrous 
infant seen by Pearlman‘? was born to a mother whose dose of propylthiouracil 
was increased from 200 to 300 mg. a day one month before delivery. She was 
also taking about 10 drops of Lugol’s solution daily. The infant required 
desiccated thyroid for at least 36 days following birth. Keynes studied the 
histories of 18 pregnant hyperthyroid patients. In 12, thiouracil was used in 
‘‘small amounts and for a short time’’; these deliveries and children were nor- 
mal. In the 6 cases in which it was necessary to give the drug for a longer 
time, 2 infants were born with goiters; there were 3 cretins, and one set of pre- 
mature twins. The clinical symptoms which prompted the vigorous antithy- 
roid medication in Keynes’s series cannot be ignored. Those symptoms of the 
mother during pregnancy might indicate that such metabolic abnormalities 
were the result of a specific hereditary defect or other as yet unknown factors. 


Infants with congenital goiters and possibly other abnormalities have 
been reported as the offspring of women in whom hypothyroidism might have 
been induced by therapeutic use of radioactive iodine*® or by massive doses of 
iodide.** Shaver’? found reports of 3 infants born with large goiters to 
mothers who had been taking 15 or 30 grains of potassium iodide per day for 
asthma or enlargement of the thyroid. The thyroid glands of 2 of these in- 
fants weighed 44 and 50 grams at autopsy a few hours after birth. That such 
large quantities of iodide may have made the pregnant woman hypothyroid 
is not at variance with some reports of iodine-induced hypothyroidism.®' 
Rubenstein and Oliner®? summarized from the literature reports concerning 
20 patients who ingested Lugol’s solution or potassium iodide or syrup of 


*For thiourea dosage in pregnancy see refs. 14 and 19. 
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hydriodie acid for 2 months to 7 years or had iodized oil for a bronchogram. 
The duration of dosage was emphasized although the quantities of iodide were 
not detailed. These 20 patients had goiters and 13 were myxedematous. 

Distinction probably needs to be drawn between the massive doses of 
potassium iodide, such as are used for asthma, and smaller, more physiological 
quantities of Lugol’s solution or iodide, which have been employed to reduce 
thyroid enlargement in the pregnant mother. As early as 1896, Halsted** 
found that subtotal thyroidectomy in a pregnant dog resulted in a high de- 
gree of thyroid hyperplasia in the offspring. Marine and Lenhart** confirmed 
Halsted’s findings in 1909, and also pointed out that litters born to thyroidec- 
tomized pregnant dogs, which were maintained on an iodine-deficient diet, 
showed extreme hyperplasia of the thyroid. When iodine was fed to the preg- 
nant animals continuously, however, the resulting litter was normal. If the 
iodine was fed sporadically, goiter resulted in the pups. 

Physiological therapy with small quantities of iodide has been recom- 
mended by Piper and Rosen and employed repeatedly in our series of hyper- 
thyroid pregnant women without the production of goiters in the newborn.”® 
Javert in 1940 quoted some older investigators who said that congenital goiter 
might develop unless iodine was administered, and that iodine ingestion was 
compulsory in Berne, Switzerland. Hepner in his report on 30 infants born to 
hyperthyroid mothers treated with thiourea or thiouracil derivatives found 
that no goitrous infant was born to a mother who had taken iodide and all 
goitrous infants were born to mothers who had not taken iodide. Russell** 
recommended for thyroid enlargement in pregnancy small amounts of desic- 
eated thyroid and an adequate amount of iodide. 

That goiters have not occurred more frequently in infants born to hypo- 
thyroid mothers with PBIs or BEIs below the normal range for pregnaney’® 
seems contradictory to the foregoing incrimination of hypothyroidism. It is 
possible that in these women peripheral utilization of thyroid hormone and 
tissue-binding potentials were maintained at physiological rates for pregnancy 
at the expense of thyroxine-like substances in the plasma transport system.** ** 
Only more detailed clinical and laboratory observations of the mother through- 
out pregnancy can define the roles of inorganic iodine, thiouracil derivatives, 
and endogenous or induced hypothyroidism on the production of thyroid and 
central nervous system abnormalities of the newborn infant. 


Summary and Conclusions 


The thyroid status of the infants of 5 women treated medically for hyper- 
thyroidism during pregnancy, and of 13 women who received desiccated thy- 
roid during pregnancy was evaluated by clinical observation and also by 
measurement of serum BEIs. The latter were measured in blood samples of 
the mother at delivery, of the cord, and of the infant’s blood at 2 and 4 or 5 
days of age. 

The hypothesis that untreated euthyroid women during pregnancy have 
increased tolerance for thyroxine-like iodine in blood plasma’® has been sup- 
ported by previously published data that after about the tenth week of preg- 
nancy serum BEIs normally vary between 5.5 and 10.5 gamma per cent.*» 7° 
BEIs of these 18 mothers at delivery varied over a wider range than this, 4.2 
to 10.1 gamma per cent, because the minimum was lower for some of the women 
treated with desiccated thyroid than in normal pregnancy. 

Previous comparisons of euthyroid maternal and cord blood sera have 
agreed within 1.6 gamma per cent.? In this series of mothers with thyroid 
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dysfunction, agreement between maternal and cord sera was as close except 
in the case of one woman who received desiccated thyroid during pregnancy 
and who was delivered of a defective child with Mongoloid features who died 
during infancy. This one discrepancy may indicate that comparison of BEIs 
from maternal and cord blood sera would show an attempt of the fetal gland 
to maintain normal thyroxine-like iodine concentration in the infant when the 
mother’s thyroid was not supplying to the blood stream a euthyroid concen- 
tration of thyroxine-like iodine. 

In relation to cord blood serum, the infant’s serum BEI rises acutely at 
48 hours and has started to decrease from its peak by 4 or 5 days after birth. 
At 4 or 5 days the range for the BEI was 7.2 to 13.2 gamma per cent. This 
high range and the exact age of the infant must be considered in the recognition 
of hypothyroidism so that injury to the central nervous system caused by 
deficiency of thyroid function postnatally may be avoided. The serum BEI of 
the infant is of greater diagnostic value than the PBI if the mother has taken 
inorganic iodine during pregnancy, because in such instances the elevation of 
PBI over the thyroxine-like iodine of serum has been as much as 30 gamma 
per cent. 

That hyperthyroidism of the woman usually decreases in severity during 
pregnancy is discussed. Four of the 5 hyperthyroid women in this series were 
clinically euthyroid during pregnancy after their daily intake of propyl- 
thiouracil had been markedly decreased or stopped. Recommendations of 
other investigators to reduce propylthiouracil during the last trimester and 
to give desiccated thyroid to any woman who develops hypothyroidism, from 
surgical or medical treatment for hyperthyroidism during pregnancy, are 
cited. Even transient maternal hypothyroidism must be prevented during 
pregnancy to prevent fetal abnormalities. 

In the ease of the hypothyroid woman, the daily intake of desiccated 
thyroid may need to be increased during pregnancy, as was necessary for 2 
of the 4 hypothyroid women in this series. Nine women, who were judged 
euthyroid before conception and who had not been taking desiceated thyroid, 
received desiccated thyroid in amounts varying between 60 and 180 mg. daily 
during pregnancy. Low thyroid reserve was suspected in these women either 
beeause of a long period of sterility or because of a previous abortion. 

To avoid possible hypothyroidism in the woman and a goiter in the fetus, 
excessive dosage of iodides must be avoided during pregnancy. On the other 
hand, for many years intake of inorganic iodine in moderate amounts has been 
recommended for the pregnant woman in endemic goiter areas and for the 
woman with thyroid enlargement or hyperthyroidism. Four of the 5 hyper- 
thyroid women in this series received such controlled therapy with inorganic 
iodine without demonstrable injury to the fetus. 
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THE PROBLEM OF THE OVERSIZED FETUS* 


Analysis of 200 Cases 


Harvey A. Gouin, M.D., AvErRon H. M.D., AND 
Evan F. Evans, M.D., Cuicaco, ILL. 


(From the Department of Obstetrics, Cook County Hospital, Chicago, and the Department of 
Obstetrics and Gynecology, University of Illinois) 


HE problem of the oversized fetus generally arises as an emergeney—after 
the usual amount of fundal pressure or traction on the forceps fails to deliver 
the infant. Since one might expect the results of such an episode to be 
disastrous to the infant, it was decided to analyze our cases with a view to 
improving the fetal outcome. 


What is considered an oversized infant? Authorities vary in their definition. 
Nathanson® used 9 pounds, 15 ounces (4,500 grams) as a criterion of oversize. 
Posner’ in his excellent study of 547 cases used 9 pounds (4,082 grams) as his 
base line. At the Johns Hopkins Hospital, Eastman suggests that 4,000 grams 
be used. In the Philippines 3,800 grams is considered excessive. The average 
weight of infants born of Negro mothers is approximately 146 grams less 
than that of infants born of white mothers.* Hence the point of oversize of 
the Negro infant probably should be less than that of the white infant. 


Present Series 


In the present series, 10 pounds (4,545 grams) was used as the lower limit 
of ‘‘oversize.’’ Two hundred such eases from Cook County Hospital, were 
analyzed, These were consecutive cases which occurred from Jan. 1, 1952, to 
July 1, 1955. During the same period there were 40, 944 deliveries at Cook 
County Hospital, an incidence of oversized infants of 0.488 per cent. Posner’ 
in his series had 0.8 per cent of deliveries of infants over 10 pounds. Other 
series give a higher percentage of large infants. Nathanson,® using 9 pounds, 


15 ounces as the base line, gave an incidence of 1.77 per cent. Nathansons’s . 

patients were predominantly white, while in the Cook County Hospital group . 

91 per cent were Negro. As will be seen later, the incidence of oversized 5 

infants is greater in the white than in the Negro. Sylvester* gave an incidence 5 
of 5.3 per cent of babies weighing over 9 pounds. 

Weights of Infants : 

The distribution of weights may be seen in Fig. 1. The largest infant | 

in the series, who weighed 18 pounds, 3 ounces, was born to a 20-year-old @ 

gravida ii, para i patient with no difficulty and a normal spontaneous delivery. t} 

*Presented at a meeting of the Chicago Gynecological Society, Jan. 18, 1957. lf 
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The next largest infant weighed 16 pounds, 2 ounces. The mother was a 
36-year-old gravida iv, para iii. This was a Kjelland forceps rotation from the 
posterior which culminated in an intranatal death. Seventy-two per cent of 
the infants were in the 10 to 11 pound weight group. Considering the total 
number of deliveries at Cook County Hospital from 1952 to 1955 the 10 to 
11 pound group constituted 0.35 per cent of the number of deliveries. This is 
slightly lower than the figure of 0.46 per cent as cited by Posner.’ 


Suggested Hereditary Factors 


Among the hereditary factors in fetal oversize are sex, race, and, possibly, 
previous oversized siblings. 

Of the 200 infants in this series, 120 were male and 80 were female. This 
is a 60 per cent incidence of male infants. Another author® gives an incidence 


of 68 per cent males. The reason for this preponderance of male infants is not 
known. 


DISTRIBUTION OF INFANT WEIGHTS 
ACCORDING TO SEX 


Weight 


Class, Number Per 100,000 Males 
Ib. or Females 


10 -10.5 295 Males 
(50% of 191 Females 


infants) 


10.5—- 11 
(22%) 


(13.5%) 


1.5 -12 
(5.5%) 


12-125 Totals in Series 
(3.0%) 120 Males 
80 Females 


12.5-13 
(2.0%) 


13-14 
(2.5%) 


Over |4 
(1.5%) 


Fig. 1. 


For purposes of comparison with our over-all hospital statistics, random 
population was selected. This random population consisted of all the deliveries 
occurring on the first day of each month during the period of time analyzed, 
namely, Jan. 1, 1952, to July 1, 1955. This random population consisted of 
037 male infants and 510 female infants, giving a percentage of males of 
51.28 and a percentage of females of 48.72. 


Table I shows the observed number of infants in various weight classes 
divided according to sex. Shown in Fig. 1 are the calculated rates for each size 
class per 100,000 males and per 100,000 females, respectively. Comparison of 
rates shows that it is somewhat more likely that a boy will be oversized than a 
girl. In other words, for 100,000 males born about 1 in 175 will weigh more 
than 10 pounds, and for 100,000 females born about 1 in 350 will weigh over 
10 pounds. 
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TABLE I. DISTRIBUTION OF INFANT WEIGHTS ACCORDING TO SEX AND RACE 


WEIGHT CLASS NUMBER OF INFANTS NUMBER OF INFANTS 
(POUNDS) MALE | FEMALE NEGRO | WHITE 
10 — 10.5 62 38 a 
10.5 - 11 23 21 33 11 
11 - 11.5 17 10 23 4 
11.5 - 12 8 3 9 2 
Over 12 10 8 17 1 
Total 120 80 157 ©8648 


Table I also shows the comparison of the Negro and white populations. 
It is seen that-there are more Negro than white infants among the 200 
oversized. For the period studied, 91 per cent of the Cook County Hospital 
population were Negroes. Converted to rates per 100,000, as shown in Fig 2, 
the fact stands out that infants weighing over 10 pounds are more likely to be 
born to whites than to Negroes. 


TaBLE II. INCIDENCE OF OVERSIZE INFANTS BY SEX AND RACE 


95% CONFIDENCE 
LIMITS* FOR PER- 


NUMBER OF OVER- TOTAL PERCENTAGE OF CENTAGE OF OVER 
SIZED INFANTS (ESTIMATED)  |OVERSIZED INFANTS] SIZED INFANTS 
RACE MALE | FEMALE| MALE | FEMALE| MALE | FEMALE| MALE | FEMALE 
White 30 13 1,879 1,805 1.60 0.72 1.01-2.18 0.33-1.11 
Negro 90 67 19,000 18,260 0.47 0.37 0.37-0.57 0.28-0.46 
Total 200 40,944 mae 
*The 95 per cent confidence limits show the range of percentages of oversized infants 


which would not conflict with the data. These limits are an indication of the reliability of 
the percentages based on the size of the sample. Specifically, the odds are 19 to 1 that 
the true percentage lies somewhere between the limits. 


Table II shows calculated percentages broken down, by both sex and race, 
for the total oversized weight class exceeding 10 pounds. The table shows the 
“95 per cent confidence interval’’ for each rate as an index of the reliability 
of estimates from samples of the present size. The odds are about 19 to 1 that 
the true rate is located within the stated confidence interval. 


Previous Large Babies—It was difficult to get accurate information as 
to previous large babies. However, the information obtained indicated that 37 
(18.5 per cent) of the mothers gave a history of having previously been 
delivered of infants weighing 9 to 10 pounds; 23 of these mothers gave a 
history of having had infants over 11 pounds. 

Seven of the patients appeared twice in this series. Calculating the total 
number of siblings (830) born to the series patients, 37, or 4.46 per cent 
exceeded 10 pounds. This value is significantly higher than the rate in the 
unselected general population. Furthermore, this is, if anything, an under- 
estimate since not all the 830 births are adequately recorded. Also, considering 
that there were a total of 71 abortions in the histories of these 200 women, the 
percentage increases to 4.67 per cent. We have evidence, thus, of a tendency 
toward the occurrence of more than one oversized infant in the same family. 
This need not be caused by hereditary factors, but such factors could account 
for the observed facts. 


Nonhereditary Factors 


Nonhereditary factors include the mother’s age and gravidity. From our 


data we found that the mothers of the oversized infants are slightly older than 
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the mothers in the random population. The greatest percentage of mothers in 
the oversized infant group were in the 25 to 30 year age group, whereas the 
greatest percentage of mothers in the random population were in the 20 to 25 
year age group. Also, the mothers of the oversized infants are more frequently 
of greater multiparity than mothers in the random population. On the basis 
of census data for Negroes and for the American population as a whole, 
estimates were obtained of the composition of the present population of 40,944 
mothers as to age and gravidity. They are shown in Table III, together with 
the recorded ages and gravidity of the 200 mothers of oversized infants. 
Estimated rates for oversized infants were found, as shown in Table III. 
Neither age alone nor gravidity alone appears sufficient to account for the 
increasing rates of oversized infants as both factors increase. 


O'STRIBUTION OF INFANT WEIGHTS ACCORDING TO RACE 


Weight 
Class 
Ib. Number Per 100,000 Negroes or Whites 


10-105 201. Negroes 


678 Whites 


10.5-i1 MG 68 


| 299 


62 
109 


24 
5-12 Sz 54 


12-125 Nie Totals for Series 


157 Negroes 
43 Whites 


Fig. 2. 


Diabetes Mellitus—The problem of diabetes mellitus in the mother and 
its relationship to large infants is well known. Jackson‘ recently called our 
attention to the same situation in diabetic fathers. 

In this series 13 mothers had fasting blood sugar levels within the normal 
range, 3 had elevated fasting blood sugar levels, 11 had diabetic types of 
glucose tolerance curves, and 2 had normal glucose tolerance curves. Adding 
those with elevated fasting blood sugar levels and those with diabetie types 
of curves, 14 patients (7 per cent) had some evidence of the diabetic state. 
For purposes of statistics, however, it must be admitted that fasting blood 
sugar or glucose tolerance tests were not performed on all mothers of oversized 
infants. Only one of these patients was delivered by cesarean section ; however, 
it is probable that the remaining 13 patients were not known diabetics, or 
entered the birth room without adequate prenatal care. In this group of 14 
diabetic patients there were 6 infant deaths, 4 stillbirths, and 2 neonatal deaths. 


Toxemia.—Forty-eight (24 per cent) of the mothers in this group showed 
evidence of blood pressure of 140/90 or above. The incidence of toxemia on 
the obstetrical service of Cook County Hospital during the years 1953 to 1955 
was 7.31 per cent. As a general rule it is thought that toxemia patients have 
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small infants because of poor placental nutrition and circulation. Perhaps the 
increased incidence of elevated blood pressure could be ascribed to poor prenatal 
eare. Posner’ cited an incidence of toxemia of 22.5 per cent in his series of 
large infants. 


Weight Gain.—No correlation was possible in regard to weight gain in the 
mothers of oversized infants, as the history was considered too unreliable. The 
general impression was that there was no excessive weight gain in these mothers 
as compared to the rest of the mothers in our general hospital population. 


Presentation 


It was noted that 94.5 per cent of the oversized infants were in cephalic 
presentation, 4 per cent were in breech presentation, 1 per cent were in trans- 
verse presentation and 0.5 per cent were in face presentation. 

One patient who had a transverse lie was a gravida v, who entered the birth 
room with intact membranes and good fetal heart tones. A version and extrac- 
tion were performed under deep ether anesthesia when the cervix was completely 
dilated. The operator was unable to get the aftereoming head into the pelvis. 
After the fetal heart tones disappeared a ecranioclast was applied and the 
infant’s head was delivered with difficulty. The weight of the infant after 
craniotomy was 10 pounds. 

The second transverse lie occurred in a multiparous patient. The arm 
of the infant was prolapsed in the vagina on admission to the birth room and a 
version and extraction were performed with delivery of a good 10 pound, 914 
ounce infant. 

The face presentation occurred in a multiparous patient. A mentum 
right transverse position was encountered which was rotated manually to a 
mentum anterior and delivered with Simpson foreeps. Shoulder dystocia and 
a constriction ring were encountered upon attempted delivery of a 10 pound, 
11 ounce infant. Fetal heart tones disappeared during this procedure. Post- 
mortem examination of the infant showed evidence of microcephaly. 

There were 8 breech presentations. Five of these were assisted breech 
deliveries and 3 were breech extractions. There were 4 antenatal and one 
intranatal infant death in this group. 


TABLE IV. LENGTH OF LABOR 


GROUP 
TYPE NUMBER TOTAL 
Primigravidas.— 
Median 13 hours, 45 minutes 
<20 hours 
>20 hours 


Multiparas.— 
Median 6 hours, 40 minutes 
<12 hours 
>12 hours 


Elective Sections.— 
Primigravida, pre-eclampsia 
Previous fistula 
Diabetes 
Repeat 
Total 2 200 


Length of Labor.—The oversized infant per se does not tend to produce 
long labors; for the length of labor was approximately the same for the oversized 
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infant and the random population. The median labor for primigravidas was 
13 hours and 45 minutes and the median labor for multiparas was 6 hours and 
40 minutes, as shown in Table IV. 


Method of Delivery 


Delivery was spontaneous in 131 cases. Forceps were used in 30 eases. 
There were 15 cesarean sections, a rate of 7.5 per cent. The cesarean section 
rate for the whole obstetrical service during the years of study was 2.33 per 
cent. Four of the sections were elective. One was performed on a patient 
with a previous repair of a rectovaginal fistula, the second was done for 
nonresponding pre-eclampsia, the third for diabetes, and the fourth was a 
repeat cesarean section. Eleven of the cesarean sections were performed 
during labor. The following are the indications for the cesarean sections 
performed during labor: 2 for cephalopelvie disproportion, 4 for cephalopelvic 
disproportion and dysfunctional labor, 2 for dysfunctional labor, one for pro- 
lapsed cord, one for failed forceps and constriction ring, and one for carcinoma 
of the cervix. Three of these 11 infants were lost and their deaths were 
classed as intranatal fetal deaths because heart tones were heard prior to 
section, but the infants were born dead. 


There were 3 cases of prolapsed cord in this series. One was dead on 
admission, one was treated by cesarean section, and one was treated by 
Diihrssen’s incisions, Kjelland rotation, and axis traction forceps. These 
infants were stillborn. 


Destructive Operations—Five craniotomies and 5 cleidotomies were per- 
formed. There were 24 instances of shoulder dystocia encountered: twelve 
(50 per cent) of these infants were delivered alive and left the hospital, 6 died 
antenatally, 5 intranatally, and one neonatally. It should be remembered that 
not all eases of shoulder dystocia are caused by oversized infants, so this is 
not our complete experience as far as shoulder dystocia is concerned. 


The problem of impacted shoulders is one that is the most serious. After 
the head is delivered, the operator suddenly discovers that the rest of the 
infant cannot be delivered. Our procedure at Cook County Hospital is then to 
perform a ‘‘tight ring’’ manuever, as described by Barnum.? A deep general 
anesthesia is used. The posterior arm is delivered first by flexing the fetal elbow 
and then sweeping the arm down over the anterior chest. At this point the 
posterior shoulder is out, but the anterior shoulder is still impacted against the 
symphysis pubis. The infant is then rotated 180 degrees ‘‘ecarrying the fetal 
back over the midline of the mother’s abdomen to the side toward which the 
fetus originally faced,’’ ‘‘so that the shoulder which was out came into a 
position just outside the symphysis.’’ This maneuver then unlocks the ob- 
struction. 

Maternal Complications 


There was one maternal death in the series. This patient was a 40-year-old 
gravida ix, para viii, who had been followed prenatally by a private physician. 
The patient had had no prenatal pelvic examination. She was admitted to 
Cook County Hospital with ruptured membranes and in active labor. Vaginal 
examination disclosed a stony hard cervix with infiltration of the uterosacral 
ligaments. At the time of section the iliac nodes were involved. Biopsy of 
the cervix later showed carcinoma. The patient died after a markedly febrile 
course on the fifth postoperative day. Autopsy was not performed. 

There were 5 cases of postpartum hemorrhage, an incidence of 2.5 per cent. 
Other authors cite an incidence of 9.1 per cent’ and 10.4 per cent. There was 
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one ease of separation of the pubie symphysis, and a hematoma of the vulva 
was noted in a ease where shoulder dystocia was encountered in delivery 
of a 10 pound, 144 ounce baby that showed Erb’s palsy. The hematoma was 
incised and drained. 


Fetal Injuries 


There were 3 cases of Erb’s palsy, 2 of fractured humerus, one cephal- 
hematoma, and one case of acromioclavicular separation. It is surprising that 
these injuries were noted in infants that were not excessively large as far as 
this series was concerned. One of the fractures of the humerus occurred in an 
infant that weighed 12 pounds, 12 ounces, with a prolapsed cord and intranatal 
death. Oversized infants were not x-rayed routinely in the neonatal period 
so that some fractures probably were not noted. 


RSS Whole Obstetrical Service 


Series 


\ 


Stillborn Antenatal Intranatal Neonatal 


COMPARISON OF FETAL DEATHS IN LARGE INFANTS 
AS OPPOSED TO WHOLE OBSTETRICAL SERVICE 


Fig. 3. 


Infant Deaths 


In the following discussion we will use the term antenatal death to apply 
to deaths prior to the onset of labor, intranatal death to apply to deaths during 
labor, and neonatal death to apply to deaths of newborn infants. 


Fig. 3 shows fetal deaths in this series in comparison with the total 
obstetrical population for the period of time in question. There was a total 
of 21 (10.5 per cent) antenatal deaths. Of these 21 cases there were 3 premature 
separations of the placenta, 4 diabetic mothers (the infant of one of whom 
had the cord tightly about the neck), and one case of erythroblastosis. For 
the 13 remaining antenatal deaths there were no obvious causes noted in the 
record; the pathologists reported maceration. The largest infant in this group 
weighed 13 pounds, 5 ounces (Table V). 
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TABLE V. ANTENATAL DEATHS* 


MOTHER ’S 
GRAVIDITY INFANT’S WEIGHT HISTORY 
xv 10 pounds, 14 ounces Toxemia, macerated infants, shoulder dystocia 
iii 11 pounds, 5 ounces Dead on admission, shoulder dystocia 
vii 10 pounds, 8 ounces Diabetes mellitus, dead on admission, cleidotomy 
ii 11 pounds, 9 ounces Dead on admission 
vi 10 pounds, 6 ounces Dead on admission, erythroblastosis 
v 11 pounds Dead on admission 
iv 10 pounds, 12 ounces Dead on admission 
viii 11 pounds Dead on admission 
vi 11 pounds, 2 ounces Complete abruptio placentae, dead on admission 
vii 10 pounds, 10 ounces Dead on admission 
viii 13 pounds, 5 ounces Diabetes mellitus, shoulder dystocia, cleidotomy 
iv 11 pounds, 4 ounces Diabetes mellitus 
iv 10 pounds, 3 ounces Dead on admission, shoulder dystocia, cleidotomy 
ii 13 pounds, 4 ounces Dead on admission 
i 11 pounds Abruptio placentae, shoulder dystocia, dead on ad- 
mission 
Vv 10 pounds, 9 ounces Craniotomy, cleidotomy, dead on admission 
x 10 pounds, 14 ounces Dead on admission 
xi 13 pounds, 4 ounces Diabetes mellitus, craniotomy, dead on admission 
i 11 pounds Craniotomy, dead on admission 
xiii 13 pounds, 2 ounces Dead on admission 
viii 10 pounds, 4 ounces Pre-eclampsia, abruptio placentae, dead on admission 


*Of these 21 patients, 18 were Negro, 2 white, and one Indian. 


TABLE VI. INTRANATAL INFANT DEATHS* 
MOTHER ’S 
GRAVIDITY INFANT’S WEIGHT HISTORY 
v 10 pounds Transverse lie, cranioclast to aftercoming head 
iv 16 pounds, 2 ounces Kielland forceps, toxemia, polyhydramnios, sus- 
pected diabetes at postmortem 
i 10 pounds, 74 ounces Pre-eclampsia, deep transverse arrest, Barton for 
ceps, shoulder dystocia 
iii 11 pounds, 6 ounces Breech extraction, fetal heart tones lost on trans- 
ferring to delivery table 
ii 11 pounds, 5 ounces Cesarean section for cephalopelvice disproportion 
v 12 pounds, 12 ounces Prolapsed cord, shoulder dystocia 
i 10 pounds, 5 ounces Prolapsed cord, cesarean section 
iv 11 pounds, 11 ounces Face presentation, shoulder dystocia, microcephaly 
Vv 10 pounds, 1 ounce Cesarean section, failed forceps, constriction ring 
i 12 pounds, 9 ounces Outlet forceps 
xii 12 pounds, 4 ounces Low forceps, shoulder dystocia 
ii 11 pounds, 14 ounces Outlet forceps 
xiii 10 pounds, 64 ounces Outlet forceps 
ii 10 pounds, 4 ounces Tight cord about neck 
iii 11 pounds, 14 ounces Shoulder dystocia 
ii 10 pounds Prolapsed cord 


*Of these 16 patients, 14 were Negro, one white, and one Indian. 


Definition of Oversize 


For purposes of record keeping it is convenient to settle upon a fixed 
weight limit above which an infant would be defined as oversized. There is an 


element of relativity in this definition, however. 


The obstetrical problem 


posed by a 10 pound fetus depends considerably upon the size of the mother. 
In particular it has been observed that the average fetal weight for whites 
exceeds that for Negroes with the consequence that the 10 pound Negro fetus 
represents a greater extreme than does the white fetus of the same weight. 

A definition of oversize based upon the departure from the average of a 
comparable population of fetal weights, rather than a single fixed weight, may 
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have application in future statistical studies of the problem of oversize. For 
example, the oversized fetus may be defined as one exceeding the average 
fetal weight in a comparable population by at least 2.58 standard deviations. 
The ‘‘standard deviation’’ is the commonly used measure of spread in a 
variable population. Ordinarily, about one individual in 200, or, 0.5 per cent, 
will be found to exceed the population mean by as much as 2.58 standard 
deviations. Thus, the proposed definition conforms with the over-all percentage 
of oversize in the present study. 

As an example of the suggested calculation we might consider the following 
approximate data for the United States white population: 


Average fetal weight 7.1 pounds 
Standard deviation 1.3 pounds 
2.58 x standard deviation 3.4 pounds 
Oversize weight—7.1 plus 3.4 equals 10.5 pounds 


These figures represent only a rough approximation of illustrative pur- 
poses. They suggest that a limit near 10.5 pounds for whites would lead to 
about 0.5 per cent of infants being classified as oversized. For Negroes with a 
smaller average weight at birth a somewhat lower limit is indicated. 

If this definition had been used in admitting records into this study, the 
critical size for Negroes would have been lower and that for whites somewhat 
higher than 10 pounds, with the result that the two groups would have been 
represented in the oversized population more nearly in proportion to their 
representation in the total population of births. 


Summary and Conclusions 


1. The weight at which infants are considered to be oversized varies, but 
in this series 10 pounds was used as the base line. Of infants born at Cook 


County Hospital from Jan. 1, 1952, to July 1, 1955, 0.488 per cent were 
considered oversized. 


2. Sixty per cent of the oversized infants were males, 40 per cent were 
females. 

3. White patients are more likely to have oversized infants than Negro 
patients. 

4. Previous large infants were found in families of oversized infants in this 
series. 

5. Inereased age and gravidity were found in mothers of oversized infants, 
and both factors individually appear to be significant. 

6. The incidence of diabetes mellitus and toxemia is increased in these 
mothers. 

7. Presentation and length of labor do not differ from those for average 
sized infants. 

8. The incidence of forceps deliveries is low, which calls attention to the 
fact that in large infants the delivery of the head is not a problem. Frequently 
our first suspicion that an infant is oversized comes when the shoulders cannot 
be delivered. 

9. The antenatal infant death rate is 7.7 times that of the total obstetrical 
service. One might theorize about ‘‘placental insufficiency’’ in such cases as a 
cause of antenatal deaths. 
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10. The intranatal infant death rate of 15.6 times that of the total obstet- 
rical service probably can be accounted for by the problems of difficult delivery. 

11. Shoulder dystocia occurred in 24 of the 200 cases of oversized infants. 

12. Performance of a ‘‘tight ring’’ manuever is necessary for adequate 
delivery of oversized infants. 

13. The indications for cesarean section should be ‘“‘liberalized’’ when 


diagnosis of an oversized infant is made, as shown by our high intranatal 
mortality and low section rates. 


Gratitude is extended to Mr. David Calhoun and Mr. Paul Klieger for editorial assistance. 
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Discussion 


DR. M. EDWARD DAVIS.—Koff and Potter in 1939 reviewed 20,219 births at the 
Chicago Lying-in Hospital and noted that 0.94 per cent of the infants weighed more than 
4,500 grams. Their conclusions concerning etiology and management of this problem have 
not changed materially in the intervening years. It is of interest that the incidence of 
excessively large babies during the most recent 10 year period, 1946-1956, at our hospital 
was 1 per cent in 37,750 deliveries. This figure is twice that reported due to the prepon- 
derance of Negro mothers at the authors’ institution. 


Perinatal mortality has decreased appreciably during the years covered by our study. 
There were 9 fetal deaths in the group of babies weighing more than 4,500 grams. There 
were 4 stillbirths and 5 neonatal deaths. Three of the babies died because of maternal 
diabetes; 2 of intrauterine pneumonia; one of hydrocephalus; in one the cause was not 
known but it was associated with hydramnios, and 2 died of anoxia as a result of shoulder 
dystocia. Although the perinatal mortality of this group is low, half of the babies might 
well have survived with better management of the pregnancy and the delivery. 


Why do babies grow to excessive size? Heredity and the size of the parents and 
grandparents play important roles. The age of the mother and multiparity are important 
factors. Nutrition is of questionable importance and there is no relation between the 
maternal weight gain and the size of the fetus. The duration of the pregnancy is important 
but data concerning the length of gestation are difficult to evaluate. Undoubtedly endocrine 
factors occasionally play a role in the prolongation of pregnancy and continued growth of 
the fetus. 

The only maternal disease that is implicated in the excessive growth of the baby is 
diabetes mellitus. Apparently, the birth of a large baby may be the first evidence of a 
prediabetic state. Thus, it is important to carry out glucose tolerance studies in all 
patients who give birth to babies weighing more than 4,500 grams. It is of interest that 
the cause of the excessive growth of the baby of the diabetic mother is not known. 

The authors point out that the increased perinatal mortality warrants a careful 
consideration of the method of delivery of every mother who has a large baby. It is not 
easy, however, to estimate the size of the baby with any degree of accuracy. Furthermore, 
the problem most often concerns the multiparous woman who has had a clinical evaluation 
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of pelvic roominess by previous births, and we are likely to disregard the progressive increase 
in fetal size in successive births. In a study which we carried out at the Chicago Lying-in 
Hospital we demonstrated that the usual pattern was for each succeeding newborn infant 
to weigh more than the previous babies through the fourth delivery after which birth 
weights tend to level off. The difficulties that arise often occur terminally, and most 
frequently involve the delivery of the shoulders. 


Any patient who has increasingly larger babies should be carefully evaluated in labor. 
Personnel should be taught the fundamental principles of the delivery of impacted shoulders. 
General anesthesia of sufficient depth should be awaited before repeated attempts are made 
to dislodge and deliver shoulders that cannot be delivered by modest efforts. 


Last, I wish to caution against panic when difficulties arise at delivery. Thoughtless, 
traumatic procedures may result in serious trauma to the mother which may jeopardize 
her life. They may likewise result in serious fetal injuries which can be much worse than 
fetal death. Thus, our cesarean section rate in the most recent period was 11 per cent in 
mothers who were delivered of babies weighing more than 4,500 grams, more than twice our 
usual rate of about 5 per cent. Certainly cesarean section is not too big a price to pay to 
safeguard the interests of a mother and her excessively large baby. 
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HEROIN ADDICTION AMONG PREGNANT WOMEN 
AND THEIR NEWBORN BABIES 


SAMUEL O. KrausgE, M.D., PETER M. Murray, M.D., 
James B. Hotes, M.D., AND E. Burcu, M.D., 
New York, N. Y. 


(From the Department of Obstetrics and Gynecology, Sydenham Hospital) 


ITH the increased incidence of heroin addiction in the younger age 

group, we can expect to find a few addicts bearing children. In these 
cases we must definitely consider heroin addiction as a complication of preg- 
nancy. It presents special problems in the management of both the mother and 
her baby. 

The material for this paper consists of 18 women delivered at Sydenham 
Hospital during 1953, 1954, and the first 2 months of 1955, all of whom were 
acknowledged heroin addicts. During these 2 years we delivered 2,795 women; 
therefore, there is an incidence of 1:149 of heroin addiction at our hospital. 

Upon admission to the Obstetrical Service, very few of these mothers 
volunteer the information that they are addicted. Physical examination, how- 
ever, reveals the characteristic needle puncture marks along all the superficial 
veins of the arms, hands, and, frequently, the legs. Most of the veins are 
thrombosed and a few are ulcerated. Upon closer questioning, our patients 
all admitted their addiction and disclosed the time of their last dose, how often 
they require it, and how long they have been on the drug. We have found 
that these mothers respond to a straightforward, sympathetic approach to the 
problem, particularly if assured that their withdrawal symptoms will be treated 
fully when they appear. We make the patient understand that we consider 
her addiction an interesting medical problem rather than one of morals or be- 
havior of which she should be ashamed or embarrassed. Until recently, how- 
ever, we have not included in our histories the detailed information regarding 
their addiction. Most of our patients received an injection just prior to 
admission and hence had no withdrawal symptoms until 6 to 24 hours later. 

The illicit drug is sold in capsules and in papers or decks. The capsules 
contain 1 to 2 grains of powder and the papers 2 to 4 grains. The average 
composition of this powder is heroin, 5 per cent, quinine 15 per cent, and 
lactose or other inert diluent 80 per cent.* The quinine is added to mask 
the dilution of the heroin which is also bitter. It is also used as a prophylaxis 
against malaria. Several addicts may use the same dropper or syringe without 
sterilization. The usual dose is 2 to 4 grains taken intravenously every 8 to 
24 hours. The patient will receive 49 to 4% grain heroin and % to 4 grain 


*New York City Police Department. 
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quinine one to three times daily. It is conceivable that this quantity of quinine 
might produce some untoward reaction in the pregnancy but we are inclined 
to doubt it. 


Antepartum Complications.—Of our 18 patients only 4 had prenatal care 
and therefore we would expect a high incidence of antepartum complications. 
Upon their hospital admission we found that. 2 had pre-eclampsia, 2 had in- 
fected ulcerating veins, 2 were admitted in false labor and delivered 2 weeks 
later, one had a marginal premature separation of the placenta, and 6 had 
premature labor with or without prematurely ruptured membranes, calculated 
from a known period of gestation. There were 5 who could not give an ap- 
proximate date of the last menstrual period, one of whom was delivered of a 
baby premature by weight, bringing the total number of cases of premature 
labor to 7, or 39 per cent. From a maternal point of view, all antepartum 
complications responded to treatment. 


Method of Delivery.—There were 5 operative deliveries of which 3 were 
by low forceps, one by midforceps, and one by cesarean section. The indica- 
tion for the cesarean section was a uterine scar from a previous cesarean sec- 
tion. The midforeceps operation was done for a persistent occipitoposterior. 
Two of the deliveries by low forceps were prophylactic and one was done to 
terminate a 24 hour desultory labor, which was further complicated by a re- 
tained placenta and a postpartum hemorrhage. 


Postpartum Complications.—Sixteen mothers had postpartum complica- 
tions. All of these manifested withdrawal symptoms. In addition to the re- 
tained placenta with hemorrhage previously mentioned, there was one case of 
postpartum psychosis and the patient who underwent cesarean section had 
severe nausea, vomiting, and distention. The two who had no withdrawal 
symptoms may have been supplied with heroin from outside the hospital. 


Following delivery, these mothers were asymptomatic until 6 to 24 hours 
after delivery, when the usual withdrawal symptoms began to appear. A few 
showed only mild nervousness and insomnia, but most of them developed 
tremors and severe anxiety with crying. Four mothers left the hospital 
against advice within the first 48 hours. The 12 mothers who had withdrawal 
symptoms and did not sign out all responded favorably to methadone in doses 
of 5 to 10 mg. None appeared to need the methadone for longer than 3 days, 
but here again it is impossible to know how many were being supplied heroin 


from the outside. It was known that one patient left the ward each night for 
a while and then returned. 


All mothers were encouraged to extend their hospital stay until they felt 
they could do without the drug, but all were anxious to leave in 5 days. No 
other rehabi'itation was attempted. The only patient to receive psychiatric 
consultation was the one with the postpartum psychosis. In this respect we 
have been remiss. Although the prognosis in heroin addiction is very poor, 
we believe that with the help of Social Service and psychiatric assistance during 
their postpartum convalescence, we might have salvaged some of them. In the 
future we hope we may be more the physician and less the obstetrician in re- 


gard to this problem. We have seen no cases of tetanus as has been reported 
by L. Levinson.’ 


Fetal Complications.—The clinical picture is much worse for the fetus than 
for the mother. Five of the 18 babies were premature by weight (less than 
514 pounds). Eleven weighed 51% to 6% pounds, and only one weighed more 
than 6% pounds. The average weight was 5 pounds, 13 ounces. We would 
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expect the babies born through premature labor to be premature by weight; 
but there were 7 mothers whose calculated date of confinement was at 39 or 
40 weeks and only one of their 7 babies weighed over 6% pounds. Of the 5 
who would give us no date of the last menstrual period or expected date of 
confinement, we could judge premature gestation only by birth weight of the 
babies. 

All but 2 of these babies were in good condition at birth. They cried and 
breathed spontaneously. Of the 2, the mother of one had prolonged labor and 
withdrawal symptoms one day before delivery, and the other one was in poor 
condition and had congenital anomalies incompatible with life. It appeared 
to be a Mongol and had severe talipes equinovarus and marked bilateral poly- 
eystic kidneys. There was one other baby with congenital defects; it had an 
umbilical hernia and severe divergent strabismus. The appearance of 2 cases 
of developmental defects may be merely coincidental. Ordinarily our re- 
sponsibility for the baby is ended with its delivery, but since the obstetrical 
department and not the pediatric department is held responsible for neonatal 
deaths, and since a sizable percentage of these babies were dying, we extended 
our interest to this group in an effort to increase our fetal salvage. We found 
our pediatric department very interested and cooperative but none admitted 
any great experience in the problem of the management of the heroin-addicted 
baby. At the time our study was undertaken we had lost 4 out of 16 of the 
addicted babies. 

Fifteen of the 18 babies developed withdrawal symptoms within one to 56 
hours after birth. They presented a fairly characteristic syndrome, varying 
from mild to very severe. An excess of mucus, often greenish or brownish, 
appears at or within the first few hours of birth. This mucus interferes 
seriously with respiration and requires repeated aspiration and oxygen. Within 
6 to 18 hours, and occasionally earlier, an abnormal tremor of the arms and 


legs is noted. This symptom in itself is important only because it heralds the 
advent of vomiting and the inability to nurse. Many of these babies when 
given the bottle seem to have difficulty swallowing. Respiratory crisis and 
cyanosis may occur at this time. Vomiting begins within 24 to 36 hours and 
may be mild and last only 2 to 3 days or may be so severe that no formula or 


water is retained for 5 to 6 days. One baby started vomiting on the tenth 
day. 


The babies that survive are usually asymptomatic within 6 to 7 days. 
Barbiturates, belladonna, paregoric, and special formulas seem to have no 
value in their management. Four of our babies died. They died on the sixth, 
seventh, eighth, and eighteenth days of life (Table I). The one that died on 
the eighteenth day did not start vomiting until the tenth day. One of these 
deaths may be attributed to anomalies incompatible with life, but the baby 
exhibited all of the above symptoms. 

In the terminal stages these babies were apathetic and emaciated, and they 
all appeared to die of respiratory distress. The extent of their weight loss is 
not accurately known because daily weight records are not kept on critically 
ill babies who are in oxygen; but the severity of symptoms seems to be out of 
proportion to the weight loss. Only occasionally was jaundice noticed. Ir- 
ritability and severe crying spells were frequently seen. 

We were unable to correlate the degree of severity of the withdrawal 
symptoms in the baby with those of the mother. This may be due to the fact 
that we were unable definitely to rule out an outside supply of the drug to 
the mothers. 


Treatment of the Infant.—Before this study was undertaken the treatment 
had been more or less symptomatic or empirical, consisting of phenobarbital, 
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ealecium gluconate, special formulas, oxygen and aspiration, paregoric, and 
hypodermoclysis. We prevailed upon the pediatric department to treat the 
babies as we did the mothers—that is, for withdrawal symptoms of heroin 
addiction—and they started using methadone in doses of 0.5 mg. every 4 to 12 
hours. This regime is started within the first 24 hours and continued in de- 
creasing doses. Five babies have been managed on this regime. All have sur- 
vived and have appeared to have less severe symptoms for a shorter period of 
time. They slept well between feedings and vomited much less. The following 
case report illustrates these points. 


Case Report 


On May 12, 1954, a 22-year-old gravida v, para i, was admitted in false labor. 
She had had 3 abortions and one ectopic pregnancy. Her last menstrual period was 
Feb. 5, 1953, and the expected date of confinement was May 10, 1954. The patient ad- 
mitted to heroin addiction for a period longer than 3 years. She was readmitted on 
May 24 in active labor. She was delivered of a 5 pound, 1 ounce girl in right occipito- 
anterior position, over an intact perineum, after a total of 4 hours of labor. The baby 
cried and breathed spontaneously. The mother received 10 mg. of methadone twice on 
May 25 and left the hospital the next day. The baby left the delivery room in good 
condition. Brownish mucus became troublesome in 11 hours and continued. Tremors 
in arms and legs developed in 20 hours. Vomiting appeared in 24 hours and became 
more marked in the second 24 hour period. During feeding on May 26, the baby choked, 
became quite cyanotic, and respiration ceased. Artificial respiration was instituted. 
The baby was immediately placed on methadone, 0.25 mg. every 4 hours, and all symptoms 
immediately cleared. Methadone was continued, 0.25 mg. daily for the next 3 days, then 
discontinued. Her weight on the seventh day was 4 pounds, 10 ounces. The baby was 
discharged in good condition on the twenty-seventh day weighing 5 pounds, 10 ounces. 


Summary 


Eighteen pregnant patients with heroin addiction and their newborn babies 
were studied. The cases were analyzed as to method of delivery, postpartum 
complications and treatment, fetal salvage and fetal deaths, birth weight, fetal 
complications and treatment. 
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A CASE OF NEONATAL DEATH DUE TO LISTERIOSIS 
AND A REVIEW OF THE PROBLEM 


Cares Luttor, M.D., Toronto, ONTARIO 


(From the Doctors’ Hospital) 


YFELDT;,' in 1929, was the first to prove that Listeria monocytogenes 

could be harbored by human beings. Up to 1945, Kaplan? collected only 
23 eases from the world literature. Since then, increasing attention has been 
focused on the role of this bacterium in outbreaks and sporadic cases of abor- 
tion, stillbirth, and early neonatal death. 


The first neonatal death in Canada due to L. monocytogenes was found by 
Stoot? in 1951. Because of the relative rarity of this disease on the North 
American continent, a case of perinatal death due to maternal listeriosis is 
being reported. 


C. D. A. was a 24-year-old primigravida. After an uneventful prenatal history, she 
had a spontaneous delivery 23 days before the expected date, following a 34% hour precipitate 
labor. The newborn was a cyanotic female infant, weighing 5 pounds, 8 ounces. She began 
erying and breathing approximately 2 minutes after delivery. On suction, a moderate 
amount of turbid amniotic fluid was sucked out of the nose, mouth, and trachea. Because 
of her labored breathing and poor color, she was placed in an incubator for 2 hours. She 
did well for the rest of the first day. Approximately 28 hours after delivery, however, 
the baby developed a slight fever, refused feeding, and had a few mucus-containing bowel 
movements. At this point, she was transferred to the Hospital for Sick Children, Toronto, 
for observation. Her condition deteriorated rapidly; she developed increasing fever, pe- 
techiae on the extremities, cyanotic attacks with twitchings, and a purulent discharge from 
the nose. The baby died 73 hours after delivery. She had received parenteral Chloro- 
mycetin and streptomycin. Cultures from the blood, from the nose and throat, as well as 
from the cerebrospinal fluid taken at the autopsy grew L. monocytogenes. The gross and 
histological findings from autopsy were typical of granulomatosis infantiseptica due to 
listeriosis. There was also a purulent meningitis due to the same microorganism. In the 
meantime, the mother developed a slight fever with a purulent vaginal discharge. She re- 
sponded well to Dicrysticin. A vaginal swab taken 10 days post partum grew L. mono- 


cytogenes. A repeat vaginal culture taken 4 weeks post partum failed to grow this micro- 
organism, 


Comment 


Neonatal deaths due to L. monocytogenes have been reported with increas- 
ing frequency in the last few years. In 1955, Seeliger* collected over 100 proved 
cases in newborn infants from the world literature. These included 2 cases 
previously reported from the Hospital for Sick Children, Toronto.’ Several 
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others have occurred there since. There have been reports of epidemic out- 
breaks of the disease in Germany, the U.S.S.R., and Czechoslovakia.*” * Some- 
times the disease in pregnant women has led to abortion, stillbirth, or neonatal 
death. Similar infections occur in animals.? The general features of listeriosis 
in man and animals have been reviewed by Murray." 

The mode of infection in animals as well as in humans is not well under- 
stood, since several portals of entry can be incriminated. In addition to oral, 
ocular, or respiratory exposure,**° the possibility of a venereal mode must 
be considered. L. monocytogenes has been isolated from vaginal discharges, and 
Wenkebach™ found it in the urethral discharges of 5 men with gonorrhea. It 
has been found in milk’ and many German authors have suggested the oral 
portal of entry because most of their cases occurred in women from rural areas 
who consumed raw cows’ milk. In general, animals, wild or domestic, are sug- 
gested as the biological reservoir of L. monocytogenes. 


Several workers* * *? believe that the sequence of events leading to infection 
of the newborn infant is that of an infection of the gravid woman followed by 
a transplacental infection of the fetus with septicemic dissemination of the 
microorganisms throughout the fetus and the amniotic fluid. The experimental 
evidence and some of the clinical data support this view rather than that the 
infection is acquired from the birth canal of the mother during delivery. 


In many cases, however, there is no clinical evidence of antepartum ma- 
ternal infection. Some mothers have nonspecific symptoms a few days or weeks 
prior to delivery such as those of the common cold, sweating, chills, or diarrhea 
with little or no fever. So far, only one maternal death due to listerial menin- 
gitis has been reported in the literature. A few cases of pyelonephritis gravi- 
darum due to this bacterium have been recognized in Germany.* Fever and 
other clinical symptoms of maternal listeriosis usually appear post partum and 
fever is often the only sign of the disease. Vaginitis and metritis are the com- 
monest other manifestations. The female genital tract may harbor the organism 
long after delivery, and Seeliger suggested that repeated abortions might be 
related to persistence of L. monocytogenes in the vagina. 

In many infants, the disease developes insidiously, and may not be ap- 
parent during the first 24 hours. Cyanosis and labored breathing right after 
delivery were the only signs in our case. Subsequently, a slight fever develops 
which becomes increasingly higher. The newborn refuses nourishment, becomes 
periodically cyanotic, and may develop diarrhea or bronchopneumonia. Some 
have a purulent nasopharyngeal discharge and, according to Seeliger, the ap- 
pearance of pharyngeal granulomas is of diagnostic value. The spleen and the 
liver are sometimes detectably enlarged. A few cases show petechiae on the 
extremities. Meningeal symptoms develop later. In some cases, the newborn 
suddenly becomes cyanotic and dies. In most, the disease progresses rapidly 
with definite signs apparent at the time of delivery. Most of the infants are 
delivered prematurely, and sometimes the fetuses succumb in utero. As sug- 
gested by Potel,’ it is possible that many cases of abortion and stillbirth due to 
L. monocytogenes are not diagnosed. He investigated 170 clinically suspected 
eases of L. monocytogenes infection, 6 of which showed positive findings. Brau- 
nig and Fritche, mentioned by Seeliger, published a report on 3,246 deliveries 
in Leipzig, Germany, over a period of 10 months, in 0.154 per cent of which 
they found L. monocytogenes responsible for neonatal death. 


Small granulomas of the internal organs are characteristic of granulomato- 
sis infantiseptica at autopsy. Histologically, these necrotic miliary lesions 
surrounded mostly by monocytes allow the diagnosis to be made from sections 
alone. These are found in the liver, spleen, adrenals, lungs, pharynx, and 
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tonsils. They may be present in the mucosa of the esophagus and in the 
lymphatic tissue of the small intestine and appendix. A purulent and mono- 
cytic meningitis is often present at autopsy. 

The diagnosis of the disease in the mother before delivery or in the new- 
born before “death is difficult because of the lack of characteristic signs or 
symptoms, and must be made by positive bacteriological cultures taken ap- 
propriately. Cultures of the amniotic fluid, the placenta, and the vaginal dis- 
charge of the mother are usually positive, and cultures of the blood, discharges, 
and sometimes the cerebrospinal fluid of the infant yield L. monocytogenes. 
In contaminated specimens such as stools, the selective isolation of the bac- 
terium is most difficult. Patocka®* and Seeliger have developed a complement- 
fixation test which they believe to be more reliable than the agglutination test 
for retrospective serological diagnosis. 

Many antibiotics and chemotherapeutic agents have been used in treating 
listeriosis and the best results have followed the use of chloramphenicol and the 
tetracycline group. In individual cases, however, penicillin, streptomycin, and 
Sulfadiazine have been described as effective. In contrast to the mothers, only a 
few infants in sporadie cases have survived. Antibiotics given to gravid women 
upon the development of listerial pyelonephritis or meningitis were shown to 
prevent neonatal death in a few cases in Germany.*:* In new born infants, 
vigorous antibiotic therapy must be started immediately after delivery on the 
least suspicion of the disease, and the suspected diagnosis confirmed later from 
bacteriological cultures taken at delivery. 


I wish to thank Dr. T, E. Roy for helping in the preparation of this paper. 
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THE EFFECT OF AXILLARY COMPRESSION ON VENOUS 
PRESSURE IN PREGNANCY 


A. LitTLe, M.D.,* NEw York, N. Y. 


(From the Sloane Hospital for Women, Columbia-Presbyterian Medical Center) 


gate ne in venous pressure in pregnancy was aroused because of the obser- 
vation that the venous pressure of some patients with compensated heart 
disease at term was elevated out of proportion to the clinical evidence of disease. 
In an attempt to explain this discrepancy it was noted that many of these 
patients had large breasts. Simple lifting of the breast medially and caudally 
corrected this apparent venous hypertension. 

Fuchs’ and Runge’ were the first to make observations on venous pressure 
in pregnancy. Venous pressure in the lower extremity has been rather con- 
clusively shown to be elevated by Runge,’ Burwell and associates,? and by 
McClennan‘ in his classic paper. Venous pressures in the arm were noted to 
be elevated in the last half of pregnaney by Strauss* and numerous other 
authors. Conversely, Thomson and co-workers’? published a series of venous 
pressure determinations in pregnancy and stated that antecubital vein pressure 
is within ‘‘normal limits’’ during normal pregnaney. MecClennan‘ concluded 
that the antecubital vein pressure in normal pregnaney was not significantly 
different from that in the nonpregnant state. 

Thomson and collaborators® further pointed out possible sources of error in 
studies which reported an increase in venous pressure in the arm during preg- 
nancy. A summary of these sources of error is as follows: 


‘ 


1. The use of an ‘‘indirect’’ method for determining venous pressures is 
undesirable. 

2. Insufficient preliminary rest may give high readings. At least 20 minutes 
of bed rest is necessary for a basal determination. 

3. Internal rotation or abduction of the arm in which the venous pressure 
is measured should be avoided. 

4. Insufficient elapsed time for the saline manometer to reach its level will 
give abnormally high readings. 

5. Obesity may be a possible source of error. 

6. Uterine contractions cause increased venous pressure. Thomson noted 
that the venous pressure might be elevated by as much as 10 em. of saline during 
a uterine contraction. 

7. Enlarged breasts may cause venous obstruction in arm veins, yielding 
falsely elevated venous pressures. 


Confirmation and a quantitative measurement of the effect of the breast 
on venous pressures are desirable because this source of error is not generally 


*Josiah Macy, Jr., Fellow. 
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known, and it may be significant in evaluation of the obstetrical patient with 
heart disease. 


Methods 


Arm venous pressures were determined in 35 antepartum, postpartum, 
and nonpregnant patients with well-compensated hearts from the hospital 
wards. The size of the breasts of each patient was estimated grossly and graded 
as follows: 

small 
moderate 
large 
= extralarge and pendulous 


After 20 minutes or more of bed rest, venous pressures in the arm were 
determined according to the direct method of Moritz and von Tabora.’ The 
manometer’s zero point was placed at the reported level of the right auricle 
with the patient in the supine position. Measurements were made in millimeters 
of saline. Three ‘‘free fall’’ determinations were made and then three additional 
determinations were ascertained with the breast displaced medially and caudally, 
i.e., lifted away from the axilla. Body weights were recorded. 


Wimm saline 
70 - 
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= 
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2 


1.0 
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20 2.5 3.0 
BREAST SIZE 


Fig. 1.—Mean venous pressures in respect to size of the breast. 


Results 


The mean was computed for venous pressures with or without elevation 
of the breast for each individual patient. The difference in means was ascer- 
tained and the results were tabulated (Table I). The mean venous pressure 
with breast elevation is called the ‘‘corrected venous pressure.’’ 

The difference in means was then plotted in regard to breast size. Breasts 
estimated as + were designated as 1, those estimated as between + and ++ were 
designated at 1.5, those as ++ as 2, ete. In general, the greater the size of the 
breast, the greater the difference in the mean venous pressure (Fig. 1). 
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RECORDED DaTA IN NONPREGNANT, PREGNANT, AND POSTPARTUM PATIENTS 


PATIENT’S | WEIGHT 


NUMBER 


KILOGRAMS 


WEEKS OF 
GESTATION 


OR DAYS 
POST 
PARTUM 


IN 


MEAN 
VENOUS 
PRESSURE 
IN MM. 
SALINE 


SIZE OF BREAST 


| MEAN 

CORRECTED 
VENOUS 

PRESSURES 
IN MM. 

| SALINE 


| DIFFERENCE 

MEANS IN 
MM. OF 

SALINE 


OF OF 


Nonpregnant.— 
6645 


4970 
6568 


97.6 
43.1 
64.9 


91 
121 
130 


58 
121 
130 


7903 
8319 


95.3 
54.5 


94 
90 


First Trimester.— 


7439 93 

0390 67.6 
4777 47.7 
3944 49.5 
4730 44.9 


Second Trimester.— 


5831 62.2 
9620 61.3 
3092 60.4 
0094 62.2 
7082 47.2 


Third Trimester.— 


4482 68.1 
5608 94 

5982 65.8 
0105 63.1 
7623 94.9 
3811 64 

1085 65.4 
8760 65.4 
3268 61.7 
5727 94.4 


Post Partum.— 


8645 
4492 
9140 
5960 
2845 
7099 
0390 
1950 
1200 
4399 


weeks 
weeks 
weeks 
weeks 
weeks 


anc 


bo“ bo 


weeks 
weeks 
weeks 
weeks 
weeks 


weeks 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 
weeks 


++ 
++ — +++ 
+44 
++ — +++ 
++4++ 
+++ — 
+ — ++ 
++ — +++ 


days 
days 
days 
days 
days 
days 
days 
days 
days 
days 


++ 
+++ 

+++ — ++++ 
+4++ 
+4 


Various studies have noted venous hypertension in certain obese individuals. 
In this study patients were grouped according to body weight as follows: 


50 kilograms 
60 kilograms 
70 kilograms 
80 kilograms 
100 kilograms 


( 5 patients) 
( 6 patients) 
(15 patients) 
( 3 patients) 
( 6 patients) 


The average weight for each group was plotted against the average differ- 
ence in mean venous pressures for each group (Fig. 2). 


q 
+ 

8 vey 108 16 4 

9 + — ++ 66 6 fs 

13 + — ++ 64 l 

10 + 65 2 

14 + — ++ 53 +] 

22 ++ — +++ 103 98 5 

25 +++4 104 54 50 

25 ++ 126 100 26 

25 t++ 124 101 23 
24 ++ te 60 17 

40 ++ 93 93 0 4 

40 91 81 10 : 

40 117 84 33 

39 100 71 29 | 

39 120 100 20 

39 108 84 24 

38 160 80 80 ‘ 

37 87 60 27 4 

36 115 115 0 q 

35 88 68 20 F 

52.7 75 59 15 : 

127 97 30 

72.2 107 71 36 

57.2 148 108 10) j 

60.4 93 83 10 

59 107 98 9 j 

68.1 96 94 2 3 

79.5 115 104 11 

53.6 ++ — +++ 90 81 9 a 

55.8 + 91 54 37 q 

Group 1 = 40 to 

Group 2 50 to 
Group 3 — 60 to | 
‘Group 4 — 70 to | 
Group 5 = 90 to | 
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Comment 


This admittedly small series of cases is significant in that each patient is 
her own control. The “‘corrected venous pressure’’ for these patients shows 
normal arm venous pressures, corroborating the studies of Thomson and McClen- 
nan. The mechanism of the relative venous hypertension in some obese and 
large-breasted women is apparently a partial obstruction of the venous drainage 
of the arm resulting from compression by the breast, its axillary attachments, 
and the surrounding tissues. The effect is augmented by standard employment 
of the supine position for venous pressure determinations. Axillary compression 
by the breast is especially important in pregnancy when the breasts become quite 
large; in some postpartum patients, however, there is not as great a difference 
as might be expected in the venous pressure after elevation of the breasts. The 
engorged postpartum breast is more firm in position and apparently does not 
compress the axillary structures as readily. 


40 


3 
E 
= 
a 
3 
> 


Average Difference in Mean 


50 60 70 80 90 100 
Average Body Weight, Kgs. 


Fig. 2.—Mean venous pressures in respect to body weight. 


It is quite common to see pregnant patients, mostly in the third trimester, 
who complain of ‘‘cramping’’ and tingling in the fingers, stiffness of ‘‘finger 
joints,’’ and swelling of the hands without ankle edema or symptoms and signs 
of toxemia. These symptoms are usually most prominent upon rising in the 
morning. The compression of the axillary structures (nerves, veins, and lymph 
channels) by the breast with the patient in the supine position, as in sleeping, 
is a practical explanation for these symptoms. In some patients, these symptoms 
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are due to the carpal tunnel syndrome as described by Wallace and Cook.® 
Marked abdominal protuberance requires the patient in the third trimester to 
sleep on her back or side, thus enhancing the possibility of this ‘‘axillary com- 
pression syndrome.’’ Partial relief of symptoms may be gained in some pa- 
tients by having them sleep on one side or the other. 


Obesity has been associated with elevated venous pressures. Albeaux- 
Fernet and associates' described increased venous pressure in obese men and 
women to levels as high as 24 em. water. In their series, 19 of 32 obese women 
and 3 of 7 obese men had venous pressures greater than 15 em. water. The 
rather marked drop in venous pressure with elevation of the breast in the obese 
patients of this series suggests that the reported venous hypertension with 
obesity may be partially or wholly explained by axillary compression. A case 
in illustration is No. 7903, a 95.3 kilogram nulligravid woman with +++ breasts. 
Her corrected venous pressure was 87 mm. saline (less than half the original 
value). Axillary compression may also be significant in obese males because 
many of them have abundant pectoral fat. Conceivably, pectoral fat could cause 
axillary compression just as the breast does in the female. 

It is obvious from these cases that adequate recognition of axillary com- 
pression by the breast is important. The correction of this factor in determina- 
tion of venous pressure is necessary for proper evaluation of the obese, large- 
breasted cardiac patient. 


Summary 
1. The breast can cause venous hypertension, especially in obese and large- 
breasted women. 
2. This venous hypertension is due to axillary compression by the breast 
and surrounding tissues. 
3. An axillary compression syndrome is suggested as an explanation of 
upper extremity paresthesia in some pregnant patients. 


4. The reported venous hypertension in obese individuals may be wholly 
or partially explained by axillary compression. 


5. Recognition of axillary compression by the breast is important in the 
evaluation of the cardiac patient. 
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STUDY OF THE ROLES OF FOLIC ACID AND 
VITAMIN B.. IN PREGNANCY. 


M. R. Erpserc, M.D., H. Baker, Pu.D., I. PASHER, AND 
H. Sospotxa, Pu.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology and the Department of Chemistry, The 
Mount Sinai Hospital, New York) 


HE essential roles of folic acid and vitamin B,, in pregnancy and the new- 

born of animals and humans have become of interest particularly during 
the pre- and postnatal state. Anemia of pregnancy and the newborn has re- 
sponded mainly to folic acid and occasionally to B,.. Their relationship to the 
hemoglobin level is unknown. Congenital abnormalities, ranging from absorp- 
tion of the fetus and abortion to macroscopic evidence of developmental defect 
of almost every system in the living organism, have been attributed to the 
deficiency of one or the other of these vitamins. Thiersch? suggested, ‘‘It is 
quite possible that spontaneous abortion in man or animals. . . [is] influenced 
by the amount of folie acid available to the fetus.’’ The behavior of B,,. and 
folic acid in serum and urine during bleeding in pregnancy has to be studied 
further, since quantitative studies of these two factors in pregnancy have 
revealed conflicting facts. 

In a previous publication? the simultaneous study of B,. and folie acid 
levels in serum and urine in ‘‘normal’’ pregnancies was reported. In continua- 
tion of this study, we examine further the ante- and postpartum levels of B,. 
and folic acid in the serum and urine; ‘‘anemia’’ in pregnancy (as determined 
by a hemoglobin of less than 10 Gm.) compared with the blood levels of Biz 
and folie acid; and the B,, and folie acid serum and urine findings in bleeding 
pregnant patients with threatened or inevitable abortion. 


Method 


In the first part a comparison is made of serum and urine levels of B,. and 
folic acid ante partum and one week post partum in 13 of the 47 ‘‘normal”’ 
patients described in a previous publication? (Table I). Assay methods are 
the same as those used previously.2 Unselected clinic patients were studied 
and exclusions made for clinical complications or abnormal outcome. No folic 
acid or B,, was given by prescription in this or in the following groups. 
Prenatal specimens were obtained after breakfast in the morning clinic, and 
postpartum specimens in the nonfasting state were obtained after delivery on 
the hospital ward. The latter varied in time from the same day as delivery to 
) days after delivery. All had at least one prenatal specimen taken in the 
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third trimester. There were also multiple prenatal determinations in 2 of the 
13 patients. All had one postpartum specimen. A total of 29 specimens, 16 
ante partum and 13 post partum, were included. 


The second part compares hemoglobin levels with B,. and folie acid in 
the blood of pregnant patients. These patients were selected and assays made 
in the same way as for the previous study. In addition, a hemoglobin below 10 
Gm. at some time during pregnancy was used as a factor for selection (Table 
II). Fourteen of the 47 patients who showed a hemoglobin below 10 Gm. were 
included. Five of these 14 patients showed low hemoglobin values on repeated 
tests prenatally until delivery. Patients were put on Feosol, Fergon, or Mol- 
Iron, iron products, for therapy of the anemia. Nine estimations were done on 
the same day or one day after the hemoglobin estimation. 


In the third part, which concerns bleeding patients, specimens of 10 preg- 
nant patients, unselected except for bleeding, were obtained. Nine of these 
patients were in the hospital, one was at home in bed during the entire course 
of bleeding. There was no control of diet or drug therapy. Four patients had 
more than one examination. These results are described in Table III, showing 
14 antepartum specimens, and 5 postpartum specimens. Three patients of the 
10 were delivered of healthy babies; 7 had abortions or stillbirths. The period 
of pregnancy in which specimens were obtained was the first trimester in 5 
patients, the second trimester in 3 patients, the third trimester in 2 patients. 


Results 


Comparing the levels in the third trimester of pregnancy with those in the 
first week post partum (Table I), we observed a preponderance of decrease 
post partum in both B,, and folie acid serum and urine levels. The folic acid 
levels in the urine showed 8 examples of decrease, and blood folie acid levels the 
same number. Serum B,. levels decreased in 9 of the 13 eases. Of the 12 
specimens of urinary B,., there were 9 examples of decrease. 


TABLE I. A COMPARISON OF SERUM AND URINE LEVELS OF FOoLIc ACID AND VITAMIN B,, 
ANTE PARTUM* AND ONE WEEK Post PARTUM IN 13 “NORMAL” PATIENTS 


FOLIC ACID VITAMIN B,» 
) (MuG/ML. ) (MuG/ML.) ~wHICcH 
ANTE | POST | ANTE | POST | ANTE POST ANTE | POST | ASSAY 
PATIENT |PARTUM|PARTUM|PARTUM |PARTUM|PARTUM| PARTUM | PARTUM |PARTUM| WAS DONE 
10 10 30 10 100 50 200 60 
60 0 60 60 6 20 100 600 
20 10 200 50 100 Not suf- 400 100 


Q 


20 100 60 60 100 500 340 
40 10 60 40 6 1,000 400 
15 10 60 500 10 , 600 200 
10 20 20 10 6 100 500 
60 25 200 10 6 ; 340 500 
20 1,500 20 100 
20 200 1,000 200 70 2 600 
10 10 3 400 
60 120 Not suf- 
ficient 
10 15 10 100 120 
60 10 100 75 180 
20 10 3,000 40 120 
100 200 60 100 100 


*All antepartum data are for the third trimester. 
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TABLE II. COMPARISON OF HEMOGLOBIN VALUES WITH LEVELS OF SERUM AND URINARY FOLIC 
ACID AND VITAMIN B,, IN PATIENTS WITH ONE FINDING OR MORE OF HEMOGLOBIN BELOW 10 GM. 


| | FOLIC ACID | Bi» 
GRA- | GLOBIN (MuG/ML.) ) 
patient | vipiry | (GM.) URINE | BLOOD | URINE | BLOOD TIME OF ESTIMATION 


1. J. A. 2 101 days ante partum 
31 days ante partum 

days ante partum 

days ante partum 

days post partum 


days ante partum 
days ante partum 
days ante partum 
days ante partum 
2 days post partum 
days post partum 


days ante partum 
days ante partum 
days post partum 


days ante partum 
days ante partum 
days post partum 
days post partum 


days ante partum 
days ante partum 
days ante partum 
days ante partum 
days (delivery) 


S Go 
i 00 bo be 


days ante partum 
days ante partum 
> days ante partum 
days post partum 


days ante partum 
days ante partum 
days ante partum 
day post partum 


days ante partum 
days ante partum 
days ante partum 
days (delivery) 

days post partum 


days ante partum 
days ante partum 
day post partum 


days ante partum 
days ante partum 
days (delivery) 


days ante partum 
days ante partum 
days post partum 


56 days ante partum 
days ante partum 
days ante partum 

44 days ante partum 
days ante partum 

5 days ante partum 
days post partum 
days post partum 


2, M.S. 2 8.7 10 10 60 350 11 
8.5 7 
9.6 3 
60 200 6 340 2 
12.7 
25 10 3 500 
6 8.7 34 
160 10 200 350 13 
9.3 2 
4. BS. P. 1 9.3 14 
60 60 6 100 7 
10.4 4 
0 60 20 600 5 
5. M. P. 8 60 10 6 100 181 
97 
75 
12 
1 0 
6. R. M. 3 4.7 20 
60 20 300 1,000 15 
10.9 4 
10.4 
in 7 10.4 89 
10 10 60 200 19 
9.8 5 
10.9 1 
l 11.2 50 
9.8 22 
20 60 100 500 8 
100 60 40 340 0 
; 11.2 3 
: 9.M.Tr. 8 7.3 10 100 40 400 138 
11.7 29 
11.4 1 
’ 10. M.C. 3 9.8 10 10 100 400 200 
13.0 115 
11.9 0 
A. 4 9.3 118 
10.9 40 10 50 100 20 
10.9 2 
3 12. M, Cr. 6 12.0 ] 
4 20 1,500 20 100 
8.7 
4 8.7 
12.4 
20 1,000 70 600 
11.9 
200 200 12 100 
\ 


ERDBERG ET AL. Am. J. Obst. & Gynec. 


April, 1958 
TABLE II.—ContT’p 
HEMO- FOLIC ACID By 
GRA- GLOBIN (MyG/ML. ) (muG/ML. ) 
PATIENT | VIDITY (@M.) | URINE | BLOOD | URINE | BLOOD TIME OF ESTIMATION 
13. I. B. + 12.0 14 days ante partum 
60 60 6 100 7 days ante partum 
10.4 4 days post partum 
0 60 20 600 5 days post partum 
14, A.R. 8 12.9 150 days ante partum 
8.2 94 days ante partum 
9.8 10 10 3 400 73 days ante partum 
60 60 120 Notsuf- 52 days ante partum 
ficient 
11.2 50 15 100 120 38 days ante partum 
13.9 2 days post partum 
10 10 6 6 4 days post partum 


Comparing hemoglobin levels with those of serum B,. and folie acid 
(Table II), we see variations between the levels of folie acid, B,., and hemo- 
globin in the blood, indicating no relation between the vitamins and hemoglo- 
bin. 

Bleeding patients (Table III) showed either high to very high levels of 
folic acid in the blood and urine, or values in the low normal range. By, urine 
and serum levels fluctuated widely. 


Comment 


Our observation that folic acid levels decrease post partum agrees in part 
with the findings of Knott and Suarez.* These authors reported a decrease in 
the urinary folic acid levels in the first week post partum. According to the 
results of this study, in the period of the third trimester (Table I), of 13 uri- 
nary folic acid levels, 7, or more than half, showed 24 mug. per milliliter of folic 
acid or more. These slightly raised (median 19 mug. per milliliter) levels are 
in disagreement with those reported by Knott and Suarez, who showed a 
decrease in the third trimester. 

A decrease in vitamin B,, serum levels post partum was found. Since we 
obtained these postpartum levels from the day of delivery through the fifth 
day post partum, not enough time was provided for the B,, to rise in the blood 
to levels of the nonpregnant state. 

Although both these vitamins are effective in macrocytic anemia of preg- 
naney, where the hemoglobin is relatively elevated, the hemoglobin levels 
show no correlation with B,. and folie acid levels in the ‘‘anemic’’ patients 
seen in this study (Table II). There also seemed to be no relationship between 
folie acid and B,, levels in these eases. 

The extreme fluctuations of folic acid levels in blood and urine of bleed- 
ing patients suggest further study. 

Two patients upon whom multiple observations were made show some 
interesting data with respect to vitamin B,,. One with known placenta previa 
(M. N.), and another with bleeding of undetermined etiology (U. G.) (Table 
IIL), spent their last month in the hospital before delivery of their normal 
babies. Serum B,, rose to very high levels in both patients at one time in the 
course of their bleeding. However, the urinary B,, in the patient with known 
placenta previa (M. N.) rose to high levels in the course of bleeding, in sharp 
contrast to the other patient’s (U. G.) normal levels. 

Although the causes of spontaneous abortion are legion, it is interesting 
to speculate about what influence, if any, folie acid and B,. might have in some 
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TABLE III. EstTIMATION OF SERUM AND URINARY Fouic ACID AND VITAMIN B,, LEVELS 


IN 10 PREGNANT BLEEDING PATIENTS 
| TRIMESTER 
OF ONSET FOLIC ACID Bu 
OF (MyG/ML. ) ) 
PATIENT AGE BLEEDING | URINE | BLOOD | URINE | BLOOD 
es x years First 300 10 40 400 


OUTCOME AND OTHER 
COMMENTS 


Incomplete abortion. Curet- 
tage 


2. 8S. W. 24 years First 100 15 330 Normal spontaneous delivery. 


Mature live baby 
. M.N. 38 years Second Known central placenta previa. 
Cesarean section done. Ma- 
ture live baby 
Assay done 25 days ante partum 
Assay done 16 days ante partum 
Assay done 4 days ante partum 
Assay done 5 days post partum 


Second Missed abortion. Curettage 


First Treated at home. Missed abor- 
tion. No curettage. Asch- 
heim-Zondek test negative 
after bleeding stopped 

Assay done during bleeding 

Assay done 17 days after first 
estimation (after Aschheim- 
Zondek test negative) 

2 years Uterine fibromyomas. Spontane- 
ous complete abortion. No 
curettage 


years Incomplete abortion. Curettage 


2 years Spontaneous complete abortion. 
' No curettage. Known dia- 
betic 
Assay done 1 day ante partum 
Assay done 1 day post partum 
Assay done 27 days post partum 
years Third Normal spontaneous delivery. 
Mature live baby 
Assay done 37 days ante partum 
Assay done 21 days ante partum 
Assay done 9 days ante partum 
Assay done 5 days post partum 
years Third Spontaneous delivery of pre- 
mature stillborn infant. Pla- 
centa large and edematous, 
with semiorganized clots 
about periphery in several 
places 


cases of abortion, threatened or inevitable. Not only Thiersch in humans, but 
King and Velardo‘ in animals were able to produce abortion, using a folic acid 
antagonist. The literature contains many studies concerning the importance 
of B,. and folie acid in relation to the uterus,® oviducts,* mammary glands,’ 
and their hormones. Many developmental abnormalities® * 7° involving the 
nervous, ocular, skeletal, respiratory, cardiovascular, and urogenital systems 
may occur with folie acid and/or B,,. deficiency in pregnaney and after de- 
livery in the lactation period.1! Spies’? has long advocated the prescription of 
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folic acid to pregnant women in the later stages of pregnancy to prevent de- 
ficiency. Lowenstein and associates'* have not observed any megaloblastic 
anemia of pregnancy or the puerperium, since they included both folic acid 
and By, in the diets of their pregnant women. 


As B,, and folie acid are known to be involved in nucleic acid synthesis," 
their importance in the formation of tissue in pregnancy becomes obvious. The 
literature bears out that both B,,. and folie acid are strategically concerned 
with the function of the reproductive system before and during pregnancy, 
post partum, and in lactation. 


Summary 


1. A preliminary study of the simultaneous estimation of the serum and 
urine levels of folie acid and vitamin B,, in three aspects of pregnancy is pre- 
sented. 


2. The first part consists of the comparison of serum and urine levels of 
B,. and folie acid ante partum and one week post partum in 13 normal preg- 
nant patients. There is a relative decrease in the levels of folie acid and By, 
in the first week post partum; this does not provide enough time for the B,. 
levels to rise. 


3. The second part consists of the comparison of hemoglobin levels with 
B,. and folie acid blood levels in 14 of the pregnant patients, who showed a 
hemoglobin of less than 10 Gm. at some time in their pregnancy. There seems 
to be no relation between the levels of hemoglobin and the levels of folie acid 
and vitamin B,,, marked variety being present in all three factors. 


4. The third part concerns the estimations of folic acid and vitamin Bi, 
serum and urine levels in 10 bleeding pregnant patients. There were 7 abor- 
tions and stillbirths and 3 healthy babies. The levels of folie acid in blood 
and urine show either high, or low normal, values. B,. urine and serum levels 
fluctuate widely. 
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SICKLE-CELL THALASSEMIA (MICRODREPANOCYTIC 
DISEASE) IN PREGNANCY 


Donavp E. Brown, M.D., AND WILLIAM B. Oser, M.D.,* 
New York, N. Y. 


(From the Department of Laboratories, Hackensack Hospital, Hackensack, N. J., and the 
Laboratory of Surgical Pathology, Department of Surgery, Columbia University, College of 
Physicians and Surgeons, New York) 


ICRODREPANOCYTIC disease was first described as a clinical, hema- 
tologic, and genetic entity by Silvestroni and Bianco’ * * in a number of 
Sicilian families. It can be defined as a chronic familial hemolytic anemia 
characterized clinically by the onset in childhood or youth of pallor, weakness, 
mild or recurrent febrile osteoarticular or abdominal crises, splenomegaly, and 
occasional hepatomegaly. Hematologic observations include a moderately 
microcytic, hypochromie anemia, often accompanied by moderate leukocytosis 
and the appearance of moderate numbers of nucleated red blood cells. Target 
cells in considerable numbers are present and tests for sickling are strongly 
positive. Alterations in erythrocyte morphology are conspicuous, and baso- 
philic stippling and reticulocytosis are uniformly present. Electrophoretic 
studies indicate the presence of hemoglobin S (60 to 90 per cent) plus a moiety 
containing varying proportions of hemoglobins A and F. The genetic pattern 
is labelled Hb S-thal, and it is the heterozygous inheritance of a gene for sick- 
ling and a gene for thalassemia which determines the presence of the disease. 


The literature contains reports of 34 cases of this disease; 27 cases are 
well documented** ; 7 cases are strongly presumptive.’**! It is of some his- 
torical interest that the first of these presumptive cases was reported as a case 
of sickle-cell anemia in a Greek family in 1929 by the late T. B. Cooley, who 
had previously separated thalassemia from the congeries known as von 
Jaksch’s anemia. 

Of the reported cases, 14 of the patients were Negroes, 4 of Greek descent, 
9 of Italian (Sicilian) extraction, and the remainder were white, ancestry not 
specified, except for one half Mexican, half Italian, and one with a mixture of 
Italian and West African ancestry. 

The occurrence of sickle-cell trait and the demonstration of hemoglobin § 
in individuals of the white race is uncommon, but has been reported?* on 
several oceasions, chiefly in people of Sicilian ancestry, but also in Egyptians, 
Greeks, and other ‘‘Caueasians.’’ Possibly the appearance of this gentically 

*Present address, Knickerbocker Hospital, New York 27, N. Y. 
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determined form of hemoglobin in ‘‘white’’ people indicates a remote admix- 
ture of Negro genes. It is interesting to conjecture that the presence of hemo- 
globin S in Sicily may reflect a biologie residuum of the Nubian troops used 
by Hannibal and his successors in the Punic Wars; likewise it may be a sequel 
to the waves of Moorish invasion which ravaged the island from the ninth 
through the fourteenth century. 


In general, a sharp distinction can be drawn between patients with sickle- 
cell anemia and individuals with sickle-cell trait. The former are sick; they 
have a hemolytic anemia and recurrent crises; the latter are well; the presence 
of the trait can be demonstrated only by a laboratory test for sickling or the 
electrophoretic demonstration of hemoglobin S. Patients with sickle-cell dis- 
ease are homozygous (S-S) ; individuals with sickle-cell trait are heterozygous 
(S-A). Such distinctions are less sharply drawn in thalassemia syndromes. 
The usual classification into major or minor groups reflects a bimodal distribu- 
tion in what is a clinical and laboratory spectrum. We have superimposed an 
artifact upon nature; the spectrum ranges from individuals with severe 
Cooley’s anemia down to those in whom the thalassemia trait can only be 
inferred from its presence in their offspring. Likewise, the ethnic substrate of 
thalassemia is less sharply defined than that of sickle-cell disease. Although it 
is most frequently found in the Mediterranean littoral and in descendants 
from individuals who have emigrated from there, it has been described in such 
disparate groups as Jews in Kurdistan,?* Chinese,?° Sikhs,?° American of pure 
German extraction,”’ and Hawaiians of Filipino origin.** However, as in sickle- 
cell disease, homozygosis of the thalassemia trait is associated with clinical dis- 
ease (thalassemia major) and heterozygosis with less severe and subclinical 
effects (thalassemia minor). There is no evidence that an abnormal hemo- 
globin is present in thalassemia; electrophoretic studies reveal that the pa- 
tients have hemoglobin A and somewhat increased amounts of hemoglobin F. 
The inherited defect is thought to be an inability to incorporate iron into the 
red blood cell and perhaps an inability to form hemoglobin A itself.?® Rich* 
suggests that the thalassemia gene blocks the production of hemoglobin A and 
promotes the continued production of hemoglobin F, the latter being a com- 
pensatory response rather than the aberrant product of an altered gene. 


Smith and Conley" indicate that when the sickle-cell trait is combined with 
some other genetic variant (e.g., Hb S-Hb C, Hb S-thalassemia, Hb S-spherocyto- 
sis) there is an enhanced expressivity of the sickle-cell gene. This corresponds 
with the somewhat higher amounts of hemoglobin S found in such combina- 
tions; in pure sickle-cell trait, there is usually less than 40 per cent hemoglobin 
S, whereas in the genetic variants there is usually over 60 per cent hemoglobin 
S. Further confirmatory evidence for enhanced genetic expression is found in 
the biophysical studies of Griggs and Harris,*! who found that such physical 
constants as tactoid formation, gel formation, viscosity, per cent sickled cells, 
ete., in sickle-cell hemoglobin C disease and in sickle-cell thalassemia disease 
lay between the low values in sickle-cell trait and the high values in sickle-cell 
anemia. Significantly, these observations represent deoxygenation effects and 
correlate closely with the amount of hemoglobin 8. 
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The gene for sickling (Hb S) and the gene for thalassemia are thought to 
be inherited as a simple Mendelian characteristic. Silvestroni and Bianco? fur- 
nished evidence that these genes are located on different chromosomes and are 
inherited by interaction of nonallelic factors (in contrast to Hb S-Hb C dis- 
ease which is allelic). While patients with microdrepanocytice disease are 
usually ‘‘double heterozygotes,’’ inheriting Hb S from one parent and thalas- 
semia minor from the other, Chernoff?® cautioned that this mechanism need not 
invariably obtain, for a given individual may be homozygous or heterozygous 
for hemoglobin S or any other abnormal hemoglobin and at the same time be 
also homozygous or heterozygous for thalassemia. Also, Neel*? points out that 
exceptions to the rule that the parents of a child with sickle-cell disease both 
have sickle-cell trait can occasionally be explained by the contribution of a 
gene or genes which in conjunction with a single sickle-cell gene produces 
sickle-cell anemia. The thalassemia gene is one example of such a possibility. 
Also, the possibility of modifying genes must be considered; these may either 
modify the penetrance of the trait or reduce the quantity of abnormal hemo- 


globin produced to a level where sickling and tactoid formation cannot be 
elicited. 


For convenience, significant clinical and hematologic data derived from 
the 34 reported cases are summarized in Table I. It is evident that accurate 
diagnosis among the various types of familial hemolytic anemia, particularly 
those associated with the presence of an abnormal hemoglobin, depends not 
only upon the usual clinical observations and hematologic indices, but upon 


genetic studies on the patient’s siblings and parents and, for specific classifica- 
tion, electrophoretic study of the hemoglobin. It is of interest that the case of 
two sisters originally reported by Haden and Evans” as one of sickle-cell 
anemia improved by splenectomy was later reclassified as one of microdrepano- 
eytic disease by Battle and Lewis,’ after genetic studies and hemoglobin elec- 
trophoresis. 

Documentary evidence of the relation of sickle-cell disease, thalassemia, 
or microdrepanocytic disease to pregnancy is sparse. Hammond and Nazum* 
reported the case of a 27-year-old primigravida whose pregnancy was marked 
by a ‘‘hemolytie episode’ at 26 weeks’ gestation. This ‘‘crisis’’ remitted 
under nonspecific therapy without transfusion. Her blood picture improved 
steadily during the last trimester. The authors interpret the case as one of 
a ‘‘benign Mediterranean anemia with a ‘physiologic anemia of pregnancy’ 
superimposed.’’ Goldberg and Schwartz** reported an unusual case of Medi- 
terranean anemia in a Negro woman complicated by pernicious anemia of preg- 
nancy in each of three successive pregnancies. The anemia was megaloblastic 
and did not respond to liver therapy. Nosologiecally, the patient presented the 
paradox of an underlying chronic microcytic anemia in which the mean cell 
volume (MCV) was elevated by the superimposed megaloblastosis; when the 
megaloblastic state remitted following delivery, the blood indices returned to 
their previous levels. 

It is self-evident that in full-blown sickle-cell anemia and in thalassemia 
major most patients do not survive to the childbearing age, and, of those who 
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do, many are so debilitated by chronic disease that the likelihood of both mar- 
riage and fertility is considerably reduced. In contrast, individuals with 
sickle-cell trait or thalassemia minor usually experience no increased difficulty 
in becoming pregnant or in carrying gestation to term. In fact, the occurrence 
and investigation of an iron-deficiency anemia in pregnancy may be the start- 
ing point for the detection of the inherited hematologic disorder in such a 
patient. 


TABLE I, HEMATOLOGIC VALUES IN MICRODREPANOCYTIC DISEASE 
(Based on 34 Reported Cases4-21) 


| MEAN RANGE 

Red cell count per cubic millimeter 3.8 million 
Hemoglobin per 100 ml. 8.7 Gm. 
Hematocrit 32% 
Mean cell volume (MCV) 76 ys 
Mean cell hemoglobin (MCH) 24 ¥ 
Mean cell concentration (MCHC) 31% 
Reticulocytes 9.4% 
Osmotic fragility (N = 0.46-0.32%) 0.35-0.20% 
Hemoglobin electrophoresis* : 

Hemoglobin 8S 78% 

Hemoglobin A 16.5% 

Hemoglobin F 5.5% 


million 


bo De Oe bo 


*Based on only 10 cases including the present report. 


With respect to sickle-cell disease, there is some evidence that pregnancy 
imposes certain risks. Anderson and Busby** reviewed 11 eases of sickle-cell 
anemia associated with pregnancy at the Johns Hopkins Hospital over a 20 
year period. The fact that such a large obstetrical service in a city with so 
large a Negro population should have so few eases confirms ideas of lowered 
fertility in such patients. In these 11 cases there were no maternal deaths; 
the fetal mortality was 23.1 per cent. Duckett and Davis*® reviewed the litera- 
ture and found reports of 83 women with 176 known pregnancies; the fetal loss 
was 43.2 per cent and the maternal mortality 22.8 per cent. The list of com- 
plications is impressive, including 25 major urinary tract infections, 23 in- 
stances of toxemia, 21 cases of morbidity in the puerperium, and other major 
sequelae. Beacham and Beacham* supported these data in respect to lowered 
fertility, fetal wastage, maternal morbidity and mortality. They were able to 
find only 37 pregnancies in 24 patients with sickle-cell disease in 60,432 deliv- 
eries of Negroes at Charity Hospital, New Orleans, over a 12 year period. 
There were 4 maternal deaths (16.7 per cent) and only 66 per cent of the off- 
spring survived. They emphasized the susceptibility of these patients to seri- 
ous infections and implied that infection can provoke hemolytic crises. Wein- 
stein and associates** reported a case of successful delivery after six previous 
unsuccessful pregnancies; gestation was complicated by three minor hemolytic 
erises which were managed by bed rest and transfusion. Subsequently, their 
patient had another normal full-term delivery. It is probable that the quoted 
figures for maternal risk are somewhat high; isolated reports of fatal cases 
need not reflect their proportion to unreported cases managed successfully. 
However, the maternal risk is appreciable. Likewise, the risk to the conceptus 
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is high; abortion is frequent, often late in the second trimester. Whether this 
is due to “lethal genes” or to fetal anoxia in the presence of maternal anemia is 
a matter for speculation. 

With respect to microdrepanocytie disease, Silvestroni and Bianco* stated 
that its effect upon the reproductive capacity is not clear. However, one of 
their patients at 26 years of age had had 9 miscarriages and one stillbirth after 
7 years of marriage; another patient, aged 36, had had 3 miscarriages and no 
living children after 10 years of marriage. They do not report hemolytic crises 
during pregnancy. Reich and Rosenberg’? mentioned hemolytic crises dur- 
ing pregnancy in a patient with sickle-cell thalassemia. Smith and Conley™ 
noted 3 recent maternal deaths in patients with S-C disease, and Ranney and 
collaborators*®® reported a case of S-C disease with hemolytic phenomena during 
pregnancy. 


Case Report 


Present Iliness.—J. T. L., a 32-year-old white married woman of Italian descent, preg- 
nant for the first time, was admitted to the Hackensack Hospital on March 13, 1956, at 26 
weeks of gestation. Her last menstrual period was on Aug. 30, 1955, and the estimated date 
of confinement was June 5, 1956. Although she had been chronically ill almost all of her 
life, she had been in relatively good health during this pregnancy until three weeks before 
admission. At this time she noted the recurrence of transient pains in the large joints. 
The pains became more frequent and more severe. During the 16 hours before admission 
she suffered from unremitting severe pain in the back, hips, elbows, and shoulders. The 
joint pains were accompanied by mild prostration. There was no abdominal pain or vaginal 
bleeding. No hemorrhagic phenomena had been noticed. 

Past History.—Her previous history was long, involving numerous hospital admissions 
and several elaborate hematologic studies. Her illness was recognized at 4 or 5 years of 
age when it was first noted that she was anemic and had a large spleen. During her child- 
hood she suffered intermittently from transient episodes of joint pain and had at least two 
attacks of “pyelitis.” She was always small and underdeveloped for her age. She had a 
sallow, muddy complexion and a pinched, drawn facies with a prominent forehead and a 
high cranial vault. Menarche occurred at age 15. Clinical and hematologic data from the 
period 1928 to 1936 are unavailable. In 1936 she had a tonsillectomy at a neighboring hos- 
pital at which time a diagnosis of Banti’s disease was made. 

In 1938 at the age of 14 she was admitted to the Hackensack Hospital for the first 
time. Significant hematologic determinations included an erythrocyte count of 3.2 million, 
a hemoglobin of 8.6 Gm., a hematocrit of 32 per cent, and a leukocyte count of 6,400 with 
50 per cent neutrophils (including 17 per cent immature forms), 34 per cent lymphocytes, 
15 per cent monocytes, and 1 per cent eosinophils. Erythrocyte morphology exhibited aniso- 
eytosis, polychromatophilia, poikilocytosis, microcytosis, hypochromia, and basophilic stip- 
pling. No target cells were described, but a few sickle cells were found in smears of the 
peripheral blood. In vitro tests showed almost complete sickling under reduced oxygen ten- 
sion, Osmotic fragility showed hemolysis from 0.40-0.25 per cent (control 0.45-0.30 per 
cent). The MCV was 100 cubic microns, the MCH was 27 meg., and the MCHC was 27 per 
cent. A diagnosis of sickle-cell anemia occurring in a white individual of Italian extrac- 
tion was made. 

From 1938 to 1956 the patient continued in moderately poor health. The anemia was 
treated from time to time by transfusions. Recurrent episodes of bone and joint pain 
accompanied by increased anemia necessitated hospitalization on several occasions. Spleno- 
megaly persisted but did not increase. The hematologic picture continued essentially 
unchanged on numerous examinations. On no occasion was the hemoglobin over 9 Gm., 
except shortly after transfusion. On one occasion in 1952 as many as 12 normoblasts per 
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100 white blood cells were noted. At this time target cells were also observed in the pe 
ripheral blood. Sickle cells remained a constant feature, and in vitro tests for sickling 
were uniformly strongly positive. 


Physical Examination.—Examination at the time of the present admission showed a 
poorly developed, sallow woman in acute distress. There was tenderness to pressure over 
all large joints. The heart was not enlarged, but a soft blowing murmur was heard over 


4 Fig. 1.—Paper electrophoresis of hemoglobins. The upper line is the patient’s hemoglobin 
with 86 per cent hemoglobin S, 7.7 per cent hemoglobin F, and 6.3 per cent hemoglobin A. 
The second line is her sister’s (S. T. C), showing 60 per cent hemoglobin S and 40 per cent 
hemoglobin A. The third line is her brother’s (F. T.), essentially normal with 100 per cent 
hemoglobin A. The bottom line is from a known case of sickle-cell trait, showing a mixture 
of hemoglobin S and hemoglobin A. 


Fig. 2. Fig. 3. 
Fig. 2.—A peripheral blood smear of the patient during crisis, illustrating normoblasts 
and target cells. 


Fig. 3.—A peripheral smear of the patient during crisis, showing the sickling phe- 
nomenon. 
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the precordium. The lungs were clear. The spleen was enlarged and felt at 6 em. below 
the left costal margin. The abdomen and pelvis were occupied by a gravid uterus consistent 
with the end of the second trimester. 

Laboratory Examination.—The erythrocyte count was 2.93 million, the hemoglobin 7.8 
Gm., and the hematocrit 34 per cent. The MCV was 116 cubic microns, the MCH 27 meg., and 
the MCHC 23 per cent. The leukocyte count was 25,300 (uncorrected) with 78 per cent neu- 
trophils, 13 per cent lymphocytes, 8 per cent monocytes, and 1 per cent eosinophils. Erythro- 
cyte morphology showed pronounced anisocytosis, poikilocytosis, polychromasia, basophilic stip- 
pling, ovalocytosis, occasional microcytes, many target cells, and a rare sickled cell. There 
were 224 nucleated red cells per 100 white blood cells. Most of these were normoblasts. A 
smear repeated the following day showed 367 normoblasts per 100 white blood cells. There 
were 14.6 per cent reticulocytes. In vitro tests for sickling were positive in 90 to 98 per 
cent of the cells. The serum bilirubin was 2.10 mg. per 100 ml. total—1.65 mg. indirect and 
0.45 mg. direct. Osmotic fragility was 0.36 to 0.18 per cent with a control of 0.46 to 0.3 
per cent. The total plasma protein was 5.1 Gm. per 100 ml. with 3.3 Gm. albumin and 1.8 
Gm. globulin. Other blood chemistry determinations were within normal limits. The urine 
contained many leukocytes and bacteria. 


Fig. 4.—Detail of a chest film of the patient 7 months after crisis showing increased 
trabeculation of the cancellous bone in the upper end of the humerus and in the ribs 
posteriorly. 


Hospital Course——The patient was treated with repeated blood transfusions and general 
supportive measures. Antibiotics were given for the urinary tract infection. On the tenth hos- 
pital day she went into spontaneous labor and delivered twins, a male weighing 1,260 grams and 
a female weighing 1,190 grams, who survived for only a few hours. Autopsies were performed 
and showed only pulmonary atelectasis and prematurity. Electrophoresis of cord blood 
and alkali resistance tests showed 72.5 per cent hemoglobin F in the male infant and 76.6 per 
cent hemoglobin F in the female infant. The remaining hemoglobin was electrophoretically 
consistent with hemoglobin A; no moiety resembling hemoglobin S was observed. Roentgeno- 
graphs of the skeleton during this as well as previous hospitalizations failed to disclose 
bone necroses, infarets, or the chevelure en brosse of the diploé. Following discharge she 
developed an indolent ulcer on the lower third of the left leg, the first time in the history 
of her illness this sign had appeared. 
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TABLE II. HEMATOLOGIC OBSERVATIOy; 


HEMO- | | 
RBC GLOBIN | HEMA- | 
RELA- BLOOD { MIL- (GM. PER | TOCRIT | mov | McH MCHC 
SUBJECT TIONSHIP | AGE | SEX GROUP LIONS) |100 ML.)| (%) | (u3) | (YY) (%) 
Patient 32 F OCDeN 
(1) 1950 3.69 8.5 30 80 23 99 
(2) Crisis 2.93 7.8 34 116 27 23 
(3) 3 months 3.61 10.0 34 92 27 99 
(4) 4 months 3.77 10.5 36 96 28 99 
(5) 7 months 4.41 12.0 36 81 27 33 


J.T. Mother 66 F OCDe MN _ 5.23 14.0 40 75 27 35 


S. T. €. Sister 35 F O CDe MN 5.32 14.0 41 80 26 34 


Sister 


W. T. Brother 21 M O CDe MN 5.22 14. 49 90 28 3] 
F. T. Brother 44 M OCDeN 5.97 16. 


*N, The presence of a trace of hemoglobin F is presupposed. 


Electrophoretic separation of hemoglobin during the crisis showed 92 per cent hemo- 
globin S and 8 per cent of a faster-moving component; presumably most of the latter was 
hemoglobin F, for alkali denaturation showed about 8 per cent of the total hemoglobin to 
be alkali resistant. 


Follow-up.—When examined and tested 3 months after discharge, she was much im- 
proved and relatively asymptomatic except for the leg ulcer. The serum bilirubin at this 
time was 0.35 mg. per 100 ml. total, with 0.28 mg. direct and 0.07 mg. indirect. Electrophoresis 
of hemoglobin showed 86 per cent hemoglobin 8, 6.3 per cent hemoglobin A, and 7.7 per 
cent hemoglobin F. There was, however, a reticulocytosis of 15.4 per cent. 


When she was examined 4 months after discharge, the hematologic profile and blood 
indices were essentially unchanged, but the reticulocyte count had fallen to 7.8 per cent. 
A moderate number of target cells and microcytes were present in the peripheral blood, but 
no normoblasts were seen. A skeletal survey taken at this time showed coarse trabecula- 
tion and widening of the marrow spaces in the ribs, humeri, and left tibia, most pro- 
nounced underlying the site of the healing indolent ulcer. There was no evidence of bone 
infarct. 

When she was examined 7 months after discharge, the hemoglobin had risen to 12 
Gm. per 100 c.c. and the red cell count was 4.41 million. The number of target cells in the 
peripheral blood was markedly increased over the number at the last previous examination 
and the reticulocytes had risen to 14.9 per cent, indicating the continuation of accelerated 
hematopoiesis. Subjectively, the patient felt well and was planning to engage in some 
part-time work, then attempt another pregnancy. 


Comment 


Two features of the patient’s presenting clinical picture were at variance 
with the usual observations in sickle-cell anemia: splenomegaly and pro- 
nounced normoblastosis. The persistence of splenomegaly into adult life is 
more characteristic of thalassemia syndromes. While enlargement of the 
spleen is not uncommon in children with sickle-cell disease, the organ usually 
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on THE T. FAMILY 


OSMOTIC PAPER ELECTROPHORESIS + 

RETICU- | NUCLEATED | FRAGILITY ALK. DENAT. 
LOCYTES | RCB PER 100 (N-0.48- HbA | Hbs HbF | 
| (%) DIAGNOSIS AND COMMENT 


(%) WBC 0.36% ) (%) (%) 


4.7 .42- - Sickle-cell thalassemia. Positive in vitro 
14.6 224-367 .36- 92 test for sickling. Target cell up to 
15.4 36- 86 é 50 per cent. Usual anisocytosis, mi- 
7.8 0.40- 0.22 - erocytosis, etc. Howell-Jolly bodies. 
14.9 0.36-0.22 2 83 : Cabot rings 


3.6 0.42-0.30 0 | Thalassemia minor. Target cells con- 
spicuous (5%) 
27 0.46-0.28 j Sickle-cell trait. Positive in vitro test. 
Rare target cell (<1%) 
0.42-0.28 Thalassemia minor. Few target cells. 


Ovalocytosis. Howell-Jolly bodies. Ca- 
bot rings 


0.50-0.25 Normal 


0.46-0.38 } Normal. Reticulocytosis not explained. 
Rare target cell (<1%) 


undergoes progressive infarction and fibrosis and is frequently less than aver- 
age size in adults with sicklemia. The extremely high number of normoblasts 
in the peripheral blood was far in excess of values reported in sickle-cell dis- 
ease, even when complicated by hemolytic crisis during gestation. On further 
investigation, these two clues were found to be consistent with sickle-cell 
thalassemia disease. Study of the patient’s hemoglobin and hematologic sur- 
vey of her family furnished evidence supporting this diagnosis (Table II). It 
is inferred that the father was the carrier of the hemoglobin S gene and had 
sickle-cell trait. Its presence in one other sibling (S. T. C.) and the econ- 
sistency of the blood grouping data support this idea, as well as the inference that 
the stated father was the biologie father. The diagnosis of thalassemia minor 
in the mother rests upon the persistent presence of target cells in the periph- 
eral blood, reticulocytosis, and slightly decreased osmotic fragility, albeit there 
is no anemia. The same sy ndrome is found in another sister (F. T.). The sis- 
ter with sickle-cell trait (S. T. C.) also has a reticulocytosis and demonstrates 
abnormal osmotic fragility. We are reluctant to attach much significance to 
the reticulocytosis in the elder brother (F. T.) in the absence of decreased 
erythrocyte fragility or other abnormal observation. The only member of the 
family whose hematologic determinations are entirely normal is W. T., the 
younger brother. 

In many respects the hematologic data accumulated in this study are simi- 
lar to those reported briefly by Battle and Lewis,'® where, in 7 siblings of 
Italian descent, 2 had microdrepanocytosis, 3 had thalassemia minor, one had 
S-trait, and one was normal; 2 paternal cousins-german had thalassemia minor. 
In the Negro family reported by Lahey and associates'* the father and 2 
children had thalassemia minor, the mother and 2 children had S-trait, and 6 
children had sickle-cell thalassemia. Further elucidation of genetic aspects of 
sickle-cell thalassemia must await study of the offspring of patients known to 
have this disease and of the products of their matings, particularly with in- 
dividuals who have other hereditary hemoglobin abnormalities. 
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Study of hemoglobins by paper electrophoresis and alkali denaturation 
techniques in this family proved to be the most valuable diagnostic guide. 
The patient showed hemoglobin S values ranging from 83 to 92 per cent, 
much higher than that seen in sickle-cell trait. It is of interest that on one 
occasion no detectable hemoglobin A was present, but on a second oceasion 
both hemoglobin A and hemoglobin F were found. Apparently, patients with 
microdrepanocytic disease can have either the S+F pattern or the S+A+F' pat- 
tern. The patient’s sister with sickle-cell trait had 60 per cent hemoglobin A 
and 40 per cent hemoglobin §, the usual range of values for that condition. 


Study of this case furnishes certain insight into both the mechanism of 
‘‘hemolytie erisis’’ in familial hemoglobin abnormalities and the effects of 
pregnancy upon such an underlying disease. There is no substantive evidence 
that this crisis was other than hemolytic. The moderate elevation of serum 
bilirubin, particularly the indirect fraction, is consistent with hemolysis at- 
tendant upon increased destruction of erythrocytes containing hemoglobin S. 
The return of serum bilirubin to normal levels 4 weeks later supports this view. 
The pronounced normoblastie response in the peripheral blood indicates a re- 
sponse of the bone marrow to the increased destruction of red cells. There was 
no granulocytopenia or reticulocytopenia associated with the crisis. Whether 
or not there was a temporary and transient ‘‘maturation arrest’’ prior to the 
onset of the crisis cannot be stated. However, proponents of the theory that 
‘*hemolytie’’ crises are more accurately ‘‘aplastic’’ crises have based their con- 
clusions on examination of the marrow during crisis and not before. It is our 
belief that crises may be ‘‘aplastic,’’ but certainly ean be ‘‘hemolytic’’ or a 
combination of the two. Crosby*® pointed out that in compensated chronic 
hemolytic disease, hemoglobin production is from four to eight times the nor- 
mal quantity and that, during crises, there appears to be a relative inhibition of 
bone marrow, as destruction exceeds production. The general law is that when 
erythropoiesis and hemolysis are in equilibrium and the marrow is working at 
its maximal capacity, the daily production of red cells and hemoglobin is fixed 
at an elevated level. 

Accordingly, a patient with a chronic hemolytic anemia who enters preg- 
naney in good health can be said to have a compensated bone marrow, i.e., the 
constant decreased erythrocyte survival time is balanced by both hyperplasia 
and hypertrophy of the bone marrow. Not only is the marrow hypereellular 
with generalized increased erythropoiesis, it also shows extension of or persist- 
ence of hematopoiesis in areas not usually active during adult life. The nor- 
mal stimulus for erythropoiesis is hypoxia and it may be depressed by increased 
oxygenation. In a patient whose marrow compensation has reached its ana- 
tomic maximum, the limits of tolerance to alterations in oxygenation are re- 
stricted to a more narrow range. If, as in pregnancy, there is progressive 
decrease in oxygen tension, it is probable that at some point the compensatory 
mechanism, already under strain, will break down. Such a decrease in oxygen 
tension may be attendant upon increasing hemodilution or decreasing hemo- 
globin production as the fetus competes with the mother for available iron. 
Erythropoiesis will no longer keep pace with erythrocyte destruction, and the 
fall of oxygen tension in capillaries may induce intravascular sickling. In 
sickle-cell anemia, the red cell has been characterized as ‘‘hemoglobin § sur- 
rounded by stroma.’’ Griggs and Harris*! have shown that the physical prop- 
erties of sickling, gelation, tactoid formation, ete., are proportional to the 
amount of hemoglobin S after a critical level of deoxygenation is reached. 
Compatible with the hypothesis that lowered oxygen tension sufficient to in- 
duee intravascular sickling can be secondary to hemodilution and iron defi- 
ciency is the observation that both crises and abortions in pregnant women 
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with chronic hemolytic anemia tend to occur late in the second trimester or 
early in the third trimester as these factors reach their maximum and as fetal 
erythropoiesis is at maximal acceleration. This contrasts sharply with abor- 
tions due to pathologic ova which usually occur before the second trimester. 
It must be emphasized that at this time the fetus is synthesizing chiefly hemo- 
globin F irrespective of the mother’s hemoglobin pattern. Also, it is inherent 
in such an argument that there is considerable individual variability in respect 
to the limits of tolerance to decreased oxygen tension and the ability of the 
bone marrow to maintain a state of compensation. Whether or not this can be 


correlated with the quantity of abnormal hemoglobin is a matter for investiga- 
tion. 


Summary 


1. A case of chronic hemolytic anemia in a young woman of Italian extrac- 
tion is presented. On clinical and hematologic grounds, it is classified as an 
example of microdrepanocytosis (sickle-cell thalassemia). 

2. Hematologic study of the patient and her family supported by electro- 
phoresis of hemoglobin and alkali denaturation tests indicates the inheritance 
of the hemoglobin S from the father and the thalassemia from the mother. It 
is inferred that the father had sickle-cell trait. The mother and one sister have 
thalassemia minor. Another sister has sickle-cell trait. 

3. During her first pregnancy at 26 weeks’ gestation the patient developed 
an osteoarticular crisis, anemia, and hyperbilirubinemia. This was followed by 
premature delivery of nonidentical twins who did not survive. Following 
discharge the patient developed an indolent ulcer on the leg. 

4. The hypothesis is offered that the crisis was hemolytic rather than 
aplastic, that increased erythrocyte destruction was promoted by intravascu- 
lar sickling secondary to reduced oxygen tension in the peripheral blood. The 
background for deoxygenation effects is thought to be furnished by progres- 


sive hemodilution and iron deficiency anemia common in pregnancy. 


Addendum.—In the spring of 1957, the patient became pregnant for the second time. 
The pregnancy proceeded uneventfully until the twenty-ninth week of gestation, when she 
developed an acute hemolytic and osteoarticular crisis following pneumonitis. She was 
admitted to the Flower and Fifth Avenue Hospitals. Anemia, icterus, and marked increase 
in normoblasts and erythroblasts in the peripheral blood were present. She was treated 
with antibiotics, bed rest, and symptomatically, and showed improvement. At 35 weeks’ 
gestation, she was admitted to Polyclinic Hospital with recurrence of hemolytic crisis, 
anemia, and joint pains. She was treated with transfusions and symptomatically. While 
under treatment, at 36 weeks’ gestation, she went into spontaneous labor and was delivered 
of a 2,350 gram male infant under very light cyclopropane-oxygen anesthesia. Labor, de- 
livery, and the puerperium were essentially uncomplicated, and the hemogram returned 
gradually to its antepartum level. There was some difficulty in establishing spontaneous 
respiration in the infant, but after 2 days of moderate respiratory difficulty, he responded 
well to routine care for premature infants and is now thriving. 


We acknowledge the cooperation of Dr. Edward Mancene of Little Ferry, N. J., during 
the acute phase of the patient’s illness and that of Dr. Vincent Candio of Lyndhurst, N. J., 
during her convalescence. 
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Some of the hemoglobin analyses were performed by Dr. A. Leonard Luhby, New York 
Medical College, and some by Dr. Helen M. Ranney, Presbyterian Hospital, Columbia Uni- 


versity College of Physicians and Surgeons. 


We are also grateful to Dr. Luhby for the information contained in the addendum. 
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PREGNANCY IN A CASE OF MEDITERRANEAN ANEMIA 
(THALASSEMIA MINOR) * 


CaLvIN C. Torrance, M.D., JAMESTowN, N. Y. 
(From the Department of Obstetrics and Gynecology, Jamestown General Hospital) 


INTROBE' and Dameshek* independently in 1940 reported cases of 

hemolytic anemia in adults, resembling the fatal disease of infants pre- 
viously described by Cooley.* Wintrobe in his initial paper reported the condi- 
tion in successive generations of a family and suggested that it might be 
hereditary. Dameshek* in a second study published in 1943 described ten 
families affected with this condition. While it is evident from these reports 
that the condition is lifelong, occurs in succeeding generations, and, therefore, 
must be present during gestation, no report of pregnancy occurring in a case 
of Mediterranean anemia appeared until the paper of Hammond and Nuzum* 
in 1946. In 1954, Goldberg and Schwartz® gave the history of a Negro woman 
with this condition who also developed pernicious anemia of pregnaney during 
ach gestation. In the same year Ellis, Schulman, and Smith,’ in their paper 
on siderosis in patients with Mediterranean anemia, mentioned in the abstract 
of their Case 2 that the patient had been twice pregnant. The first pregnancy 
produced a stillborn fetus; the second had to be terminated for toxemia. 

The failure to report cases of pregnancy in women who earry the trait of 
thalassemia is the more remarkable when we consider the attention that has 
been given to a comparable hereditary disease, sickle-cell anemia. In 1956, 
Eisenstein, Posner, and Friedman® were able to review 129 cases of sickle-cell 
anemia and pregnancy from the literature and added 9 cases of their own. 

Wintrobe, discussing Mediterranean anemia, stated, ‘‘. . . thalassemia 
minor is recognized by hypochromia and microcytosis of the red cells, with or 
without slight anemia and sometimes assdciated with an abnormally high red 
cell count; the striking morphological abnormalities in the red corpuscles, in- 
eluding stippled, target and oval cells, quite out of proportion to the degree 
of anemia, if any exists at all; the increased resistance of the cells to hemolysis 
in hypertonic saline solution; the refractoriness of the blood to iron therapy ; 
and finally the racial factor already deseribed’’ (i.e., Italian, Greek, Syrian, or 
Armenian). 

I first saw the subject of this report on Jan. 18, 1949, in the evening at home. She 
stated that she had celebrated New Year’s Eve unwisely, that she had awakened on New 


*Presented at the Alumni Reunion, House Officers, Rochester General Hospital, 
Rochester, N. Y., Sept. 13, 1957. 
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Year’s morning with a hangover, and that the hangover had continued for nearly 3 weeks. 
Examination at that time revealed an acutely ill woman with a large mass palpable in the 
left upper quadrant of the abdomen. She was hospitalized. 

Further inquiry disclosed complaints of persistent constipation, sour stomach, and loss 
of weight during the past 3 weeks. She had been born with a congenitally dislocated 
hip. She had been operated on for empyema at the age of eight months. She had three 
children aged 8, 7, and 3 years at the time of hospitalization. Her menstrual periods had 
always been normal until the preceding November when she had flowed twice in the one 
month. She had not menstruated at all in December but had had some spotting before 
admission. The physical examination was negative except for the general appearance 
of a thin, almost emaciated woman, who appeared acutely ill, and a large palpable mass 
in the left upper quadrant of the abdomen which was tender. There was no rigidity. The 
uterus was enlarged to the size of a 3 months’ pregnancy, with no softening. 

A barium enema and an intravenous pyelogram eliminated consideration of the bowel 
and the kidney as sources of the mass. A Friedman test was reported: “The test animal 
does not show the characteristic reaction of pregnancy.” <A blood count showed hemoglobin 
of 13 Gm., erythrocyte count 3.75 million, leukocyte count 8,700. The differential count was 
as follows: Band forms 22.5 per cent, segmented forms 34 per cent, eosinophils 0, baso- 
phils 0.5 per cent, lymphocytes 40 per cent, monocytes 3 per cent, platelets 287,000. There 
was no mention of any abnormal erythrocytes. Other laboratory examinations at this 
time were within normal limits. 


On Jan. 26, 1949, the abdomen was opened through the left rectus muscle. The spleen 
was found enlarged to about four times its normal size and freely movable. The lower 
border was at the upper level of the pelvic brim. The uterus was enlarged to the size of 
a 3 months’ pregnancy. The other organs were normal. The spleen was removed and the 
patient made an uneventful recovery and felt much improved. The pathologist reported 


only “splenomegaly” and we were no nearer an etiological diagnosis than we had been 
before the operation. 

One month after being discharged from the hospital the patient called to say that 
she was bleeding. She was returned to the hospital, a curettage was performed, and the 
curettings were reported to contain “placental remnants.” 

She returned to the office 18 months later at which time the hemoglobin was 10.2 Gm. 
and the red cell count 3.4 million. Iron was prescribed. One year later, in October, 1951, 
she again returned and complained that she felt as she did before her spleen was removed. 
She denied any menstrual irregularities and stated that she had had a normal period on 
October 9. 

Subsequently she reported spotting throughout the month of October and a heavy 
flow on November 10 which she interpreted as a normal period. Examination at that time 
showed some enlargement of the uterus but diagnosis was deferred. The patient continued 
to complain of disabling weakness and a “sour stomach.” On December 7 a diagnosis 
of pregnancy was made from the size of the uterus. Three weeks later the hemoglobin 
was only 10 Gm. and the red cell count 3.25 million. Molybdenized ferrous sulfate with 
calcium and vitamin D was prescribed. During the fall and increasingly as the closing 
days of the year approached, this woman complained of extreme prostration and inability 
to perform even the slightest of her household tasks. When a diagnosis of pregnancy was 
confirmed, I thought that this prostration was simply a psychosomatic rebellion at the 
prospect of another child. Before her January visit, however, the possibility of Mediterra- 
nean anemia was entertained and, upon inquiry at that time, it was learned that this woman’s 
parents had come from Syria, although she, by marriage to a Scandinavian, had now a 
Swedish name. Blood smears obtained at this visit showed typical target and oval cells 
characteristic of thalassemia minor. 

Because of her severe prostration, therapeutic abortion was being considered when 
tragedy entered this woman’s life as her only son was burned to death. Her mental 
attitude reversed itself from one of rebellion at the thought of her pregnancy to insistence 
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that she be carried to term in order that her unborn child might replace the lost son. She 
was therefore given transfusions of whole blood at approximately 6 week intervals. These 
relieved the prostration and made it possible for the patient to do her own housework. 


She went into labor spontaneously and was delivered on May 7, 1952, of a normal male 
infant without any difficulty. Blood for transfusion was obtained as soon as she entered 
the hospital in labor but her condition improved so rapidly when the uterus was emptied 
that it was not given to her. The following March she returned with complaints similar 
to those she had exhibited at the start of her last pregnancy. A therapeutic abortion 
was done on March 12 and a tubal ligation on March 20. 

Throughout the nearly 8 years that she has been under sporadic observation the 
hemoglobin has varied between 10 and 12 Gm. and has gone higher only with transfusions. 
Hematinics have had no effect on the hemoglobin level. Smears have been examined at 
many times but target cells have been found only during pregnancy. 


Summary and Conclusions 


A ease of thalassemia minor first diagnosed during pregnaney has been 
described. This is apparently one of the very few such cases to be reported. 
The diagnosis was based on the racial factor, chronic anemia which did not 
respond to iron, splenomegaly, and the presence of oval and target cells in 
blood smears taken during pregnancy. This woman suffered extreme prostra- 
tion during pregnancy which was relieved only by transfusions. Sinee this 
disease is hereditary, it must occur much more often during pregnancy than 
the few reported cases would indicate. 
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AN EVALUATION OF THE EFFECT OF PREGNANCY ON 
CHRONIC GRANULOCYTIC LEUKEMIA 


Tuomas W. SHEEHY, Captain, MC, USA 


(From the Department of Hematology, Walter Reed Army Hospital, WRAMC, 
W ashington, D. C.) 


HE advisability of pregnancy for a woman with leukemia and its effect 

upon the disease have been debated since 1901.1 Some contend that preg- 
nancy is harmful, that it shortens the life span of the patient, or that it may 
precipitate a “blast” ecrisis.2> Others believe that it has no adverse effect upon 
the disease,** or that it may even be beneficial to the patient with chronic leu- 
kemia.® This diversity of opinion results from the fact that pregnancy in 
women with leukemia is rare, the disease is variable, and that there has never 
been a complete analysis of a large enough series of such patients. 


Our purpose is to report a case of chronic granulocytic leukemia asso- 
ciated with pregnancy, review the literature, and evaluate the effect of preg- 
naney in chronic leukemia. 


Case Report 


This 28-year-old white woman appeared to be in good health throughout her preg- 
nancy which terminated in a normal delivery in November, 1952. In mid-December, when 
2 weeks post partum, she had a massive uterine hemorrhage. Her attending physician 
found that she had an enlarged spleen, and a subsequent blood study showed a persistently 
elevated leukocyte count with a predominance of polymorphonuclear cells. She refused 
treatment, but in January, 1954, because of progressive deterioration, she was referred to 
our clinic. She had received no treatment prior to referral. 

On admission to Walter Reed Army Hospital, her primary complaints were weakness, 
fatigue, weight loss, and a dragging sensation in the left upper abdominal quadrant. Her 
past history was unremarkable. Physical examination showed a chronically ill woman who 
weighed 105 pounds. Her blood pressure was 110/72, pulse 78, and temperature 100.8° F. 
Pertinent findings were pallor, hepatomegaly, with extension of the liver 24%4 cm. below the 
right costal margin, and splenomegaly. The spleen extended 15 cm. below the left costal 
margin. Initial blood studies showed a leukocyte count of 262,000 with many immature 
granulocytes, hemoglobin 8.8 Gm., and hematocrit 25 per cent. A bone marrow examination 
was consistent with a diagnosis of chronic granulocytic leukemia. 


Treatment with radioactive phosphorus (P32) was begun on Feb. 3, 1954, and ad- 
ministered as necessary thereafter (Fig. 1). Between February, 1954, and August, 1957, 
the patient received a total of 17.45 me. of P32 with excellent results. Her peripheral blood 
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has shown white cell levels ranging from 5,000 to 13,000 per cubic millimeter, with the 
hemoglobin level between 12 and 14 Gm. Currently, she is active as a housewife and 
mother. The child remains well. 

This was a case of chronic granulocytic leukemia which became apparent at term. 
The patient and child are both doing well 4% years after the onset of the disease in the 
mother. 


Review of the Literature 


A survey of the literature discloses 153 cases of leukemia associated with 
pregnancy, 52 of which have been reported since 1947.* © ® 11-84 There were 126 
cases of granulocytic leukemia (37 acute and 89 chronic), 20 cases of lympho- 
eytic leukemia (16 acute and 4 chronic), and 7 cases of acute monocytic leu- 
kemia complicated by pregnancy. Since the outlook for both the mother and 
fetus differs markedly with acute leukemia, this problem will be eliminated 
from this discussion. 
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Fig. 1.—Peripheral blood determinations in a patient with chronic granulocytic leukemia with 
onset of disease at term. 


Granulocytie leukemia predominated in the group with chronic leukemia. 
The cases reported since 1947 are noted in Table I and the cases prior to 1947 
in which an indication of maternal survival was given in Table II. In 66 
eases the diagnosis of leukemia had been established prior to pregnancy 
and in 23 cases it was diagnosed during pregnancy. Three patients died 
during pregnancy. Seventy-one infants were delivered, 52 at term and 
19 prematurely. Cesarean sections were performed on 3 occasions. Pre- 
mature births were usually spontaneous. Sixty of the infants survived. Six 
neonatal deaths were attributed to prematurity and there were 5 stillbirths. 
Pregnancy was interrupted in 15 eases. The fetal mortality was 16.2 per cent. 
In the 26 cases reported since 1947 there were only 2 stillbirths, and in one 
of these the mother had received P** during the eighth week of an undiag- 


nosed pregnancy.’ Three patients with chronic leukemia have given birth to 
twins. 
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TABLE I. CHRONIC GRANULOCYTIC LEUKEMIA AND PREGNANCY, 1947-1957 


| | TOTAL | 
| MATERNAL | DURA- 
| ONSET OF LEU- SURVIVAL TION 
KEMIA IN RELA- (MONTHS OF DIs- | 
TION TO GESTA- POST PAR- EASE FETAL 
AUTHOR YEAR TION DELIVERY TUM) ( MO. ) RESULT 
Allan? 1954 9 months prior Term Died 7 24 Lived 
6 months prior Term Died 1 16 =Lived 
7 months Term Died 1 day 2 Lived 
post partum 
of cerebro- 
vascular 
accident 
Died 4 days Twins Died 
post partum at 7 
of uremia months. 
Cause ? 


Term Term 


Draps!8 5 montlis Term Well 24 Lived 


24 months prior Term Well 3 Died in 1] 
week of 
meningitis 


Edwards!9 


Gillim® 24 months prior Therapeutic Died 2 
abortion at 
2% months 
12 months prior Term Well 16 37 Lived 
Term Term Well 10. Now Lived 
in third 
month of 
second 
pregnancy 
8 months Term Well 14 5+ Lived 


Therapeutic 
abortion 


24 months prior Term Died 24 f Lived 


3 months Term Well 9 5+ Lived 


Harrisé 
Imber24 
Li25 1947 60 months prior Term Well 6 75 Lived 
6 months Term Well + Lived 
8 months Premature, Well 2: Lived 

8 months 


Lutz26 


Newsom5 


Term 
4 months 


24 months 


prior 


Term 
Term 


Premature, 


Well 
Well 
Died 


Stillborn 
Lived 


Stillborn 


8 months P32 dur 
ing first 
trimeste1 

12 months prior Premature, Died é Lived 

8 months 


-araecchi30 40 months prior Term Well 50+ Lived 


Sheehy 195 Term Term Well 56 Lived 
(this 
report ) 
Shub4 D 22 months prior Died at Died i 2s Died in 
7 months utero 


7 months prior Therapeutic 

abortion at 

3 months 

Therapeutic Died 

abortion at 

26 months 
8 months Term Died 24 Lived 
18 months prior Term Died 24 = Lived 


Slentz33 


Williams34 7 months Term Well 14+ Lived 


| 1953 38 18 934 
33 
1951 25 
25 
23 
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CASES OF CHRONIC GRANULOCYTIC LEUKEMIA AND PREGNANCY REPORTED 


PRIOR TO 1947, WITH AN INDICATION OF THE DURATION OF THE DISEASE 


AUTHOR 


ONSET OF 
LEUKEMIA IN 
RELATION TO 

GESTATION 


DELIVERY 


MATERNAL 
SURVIVAL 
(MONTHS 

POST 
PARTUM ) 


TOTAL 
DURATION 
OF DISEASE 
(MONTH ) 


FETAL 
RESULT 


Angelluci35 


Bates?6 


Brandstrup37 


Bower38 


Erf39, 40 


Gasser4! 


Hausam#42 


Hockman43 


Holmgren44 
Jaggard4s5 


Kandel47 


Kleineberger+é 


MeGoldrick48 
Miles and 


Wheeler49 
Moloney? 
Neumann2 


Ridder51 


Recek53 
Renon52 
Saidl 
Thamer54 
Weber55 


Wolff56 


months 


months prior 


months prior 


months prior 
months 


Term 
20 months prior 


Term 
4 months prior 


74% months prior 


months prior 


months prior 


18 months prior 

18 months prior 

6 months 

Term 

30 months prior 
months prior 


} months prior 
months prior 


months 


months prior 


months prior 
months prior 


2 months prior 
months prior 
months prior 
months prior 


months prior 


Term 
Term 


Term 
Cesarean section 
at 8 months 


Term 


Term 

Induction at 7144 
months 

Term 

Term 


Spontaneous 
abortion at 5 
months 


814 months 

Therapeutic 
abortion at 2 
months 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

8 months 

Cesarean section 
at 8 months 

Therapeutic 
abortion at 3 
months 


Term 
Spontaneous 


abortion at 7 
months 
Term 
Hysterotomy at 
5 months 
Cesarean section 
at 8 months 
Term 


Term 


months 
after sec- 
ond child 


Died 8 
Well 


Died 
Died 


Died 
Died 


Died 
Died 
Died 8 


Died 4 
Died 4 


Died 
Well 
Well 
Well 
Died 
Well 7 


Well 
Well 


Died | 


Died 


Died 
Well 


Died 
Well 
Died 
Died 5 
Well 15 
Delivered 


second 
ehild 


30 Lived 


Lived 


Nonviable 


Lived 
Died in 
utero 
Lived 
Lived 
Lived 
Lived 


Nonviable 


Lived 


Lived 
Lived 
Lived 
Lived 
Lived 
Lived 


Lived 
Lived 


Nonviable 


Thera- 
peutic 
abortion 


Lived 
Nonviable 


Lived 
Nonviable 
Stillborn 


Twins 
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An Analysis of the Effect of Pregnancy on Leukemia 


Unfortunately, many of the case reports in the literature failed to give 
the total survival time of the patient. We were able to find 54 eases where an 
indication of survival was noted” **-°? (Tables I and II). These were utilized 
to study the effect of pregnancy on the patient with chronic leukemia. The 
disease was diagnosed in 20 cases during pregnancy. Nine patients had had 
leukemia less than one year when pregnancy oceurred. Eleven had had leu- 
kemia more than one year when they became pregnant; and the remaining 14 
patients had had the disease between 2 and 5 years when pregnancy occurred. 


The duration of the disease was given in 33 cases and ranged from 4 days 
to 69 months. The mean survival time was 33.1 months. Twenty-one patients 
were alive when their cases were reported; their mean survival time was 30.8 
months. The mean survival time for chronic granulocytic leukemia varies. 
In one series in which there were only females it was given as 28.4 months.® 
In another in which there were both males and females it was 36 months.®’ A 
recent statistical study of almost 2,000 cases of chronie leukemia showed that 
50 per cent of the patients had died 2.65 years after diagnosis was established.** 


CONTROL 
X LEUK. AND PREG.- 33 CASES 


5 10 20 30 40 506070 80 90 95 98 99 995 998999 
CUMULATIVE % DEAD 


Fig. 2.—A comparison of the cumulative per cent of deaths by year between a control 
group with chronic myelogenous leukemia and a group with chronic myelogenous leukemia 
complicated by pregnancy. 


The mean survival time does not tell whether pregnancy is harmful in 
leukemia. Survival time for patients who die of malignant disease forms a 
markedly skewed distribution.®® With such a distribution, the mean survival 
time is a gross overestimation of the time required for the first half of the 
patients to die. The standard deviation becomes useless as a parameter for 
deseribing the distribution. In contrast, skewed distributions when trans- 
formed to normal distributions by the substitution of the logarithm of time, 
for time in years, are adequately represented by the mean and standard devia- 
tions.°** Commercial probability graph paper automatically performs this 
transformation. This method showed 2.5 years as the time required for 50 
per cent of the 33 pregnant patients with leukemia to die. The group con- 
tained 10 patients in whom the diagnosis was established during pregnancy, 
6 who had had the disease less than a year when pregnancy occurred, 7 who 
had had the disease more than a year when they became pregnant, and 10 who 
had had leukemia from 2 to 5 years before pregnancy occurred. Since preg- 
nancy occurred at different times in the course of the disease, any adverse 
effect should have appeared in a study of the cumulative percentage of deaths 
when related to time (Fig. 2). This was not seen. The time required for 50 
per cent of the patients to die closely approximated that found by Tivey.*® 
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Modified life table analysis considers not only the patients whv remain in 
a study, but is designed to consider partially those withdrawn.® This method 
was used to compare the 54 pregnant patients with leukemia with a group of 
nonpregnant leukemia patients. The probability of survival was not impaired 
in the patients with leukemia and pregnancy (Table IIT). 


TaBLE IIT. THE PROBABILITY OF SURVIVAL IN CHRONIC GRANULOCYTIC LEUKEMIA BY MODIFIED 
Lire TABLE ANALYSIS: A COMPARISON BETWEEN A CONTROL GROUP WITH GRANULOCYTIC 
LEUKEMIA AND A GROUP WITH CHRONIC LEUKEMIA ASSOCIATED WITH PREGNANCY 


PROBABILITY OF LEUKEMIA AND PROBABILITY OF 
CONTROL GROUP SURVIVAL PREGNANCY SURVIVAL 
(52 CASES) (100 CASES) (54 CASES) (100 CASES) 


100-87 of 100-94 
87-52 94-76 
52-37 76-58 
37-21 58-46 
21- 8 of 46-25 


Comment 


Our study indicates that pregnancy does not have an adverse effect upon 
the woman with chronic granulocytic leukemia. Certainly, therapeutic abor- 
tion is not ordinarily indicated in these patients, and the outlook for the fetus is 
good. Maternal hemorrhage at the time of delivery is uncommon and hemorrhage 
may not occur even when thrombocytopenia exists. Transmission of leukemia 
to the fetus has never been reported. 

In any ease of chronic leukemia in the pregnant woman where therapy 


appears indicated, the risk to the mother and the infant must be considered. 
The disease if untreated will continue to progress and treatment may become 
necessary during the pregnancy. Each case requires separate evaluation and 
no general rules regarding therapy can be applied. Radiation with shielding 
and urethane have been used most commonly, but recently some of the new 
antileukemia agents have been tried.® ?* 78 It must be remembered that the 
effect of these agents upon the fetus depends not only on the amount admin- 
istered but also on the time of administration.*’ * Experimental evidence in- 
dicates they should probably be avoided during the first trimester.®* 


Summary 


1. A ease of chronie granulocytic leukemia discovered at term has been 
presented. 

2. The literature pertaining to leukemia and pregnancy has been reviewed. 
Pregnancy does not appear to have an adverse effect upon chronic leukemia. 


Addendum.—Since the submission of the original paper, an additional 7 cases of leukemia 
and pregnancy were reported in the Czechoslovakian literature. There were 6 cases of 
chronic myelocytic leukemia and one case of acute leukemia, raising the total number of 
cases reported to 160. All 7 cases were reported in a single paper by Widermann, B., and 
his associates.6¢ Six infants were born alive, one of whom died. The remaining pregnancy 
was terminated in the third week. 
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BOECK’S SARCOID AND PREGNANCY 


Dona.p R. REIsFIELD, M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University and the Columbia Presbyterian Medical Center) 


HIS paper presents 17 pregnancies in 10 patients with Boeck’s sareoid, de- 

livered at the Sloane Hospital for Women between 1945 and 1956, as dis- 
closed by a survey of the Hospital records from 1932 to 1956, during which 
period 72,983 deliveries oceurred. It will be shown that the pregnancies in this 
series were unaffected by Boeck’s sarcoid, and that pregnancy has no consistent 
effect on the course of Boeck’s sareoid. Differences from tuberculosis in its rela- 
tion to pregnancy will be outlined. Some histologic observations on tissues re- 
moved from several of these patients are reported. 


Boeck’s sareoid, a granulomatous process of unknown etiology, at one time 
thought to be tubereulous in origin,” has varied manifestations. Well known 
and extensively reviewed have been its dermatologic lesions,® * ** *% 2% *° bone 
lesions,® 7% 2429 yveoparotid involvement,'* and lung and hilar node 
changes.” 1*-2° 23 Well documented during its chronic course, comprising periods 
of quiescence alternating with relapse, are reversal of the albumin-globulin 
ratio,” * *® *° occasionally with elevation of total protein,’® *° elevation of the 
serum calcium," * and anergic response to the tuberculin test.® ** 2% 

The relationships of the pregnant woman, and the female generative tract, 
both gravid and nongravid, to sarecoid are more obscure. Longeope and Frei- 
man'® have commented on the lack of sareoid lesions in the female genitourinary 
tract as compared to those found in the male in their series of 160 cases (30 
autopsied). One woman in the series gave a history of menorrhagia, and curet- 
tings showed epithelioid bodies. Other cases of Boeck’s sareoid of the endome- 
trium or myometrium have been reported.'? 1° Only one ease of histologi- 
cally proved Boeck’s sareoid of the Fallopian tube has been reported in the liter- 
ature.*? 

The literature regarding pregnancy and Boeck’s sarecoid is somewhat con- 
troversial. The reports in the American literature, consisting of only a few 
eases, * * indicate that pregnancy does not influence the course of Boeck’s sar- 
eoid, and in turn is not influenced by the disease. In Norway and Sweden, 
where many more cases have been observed, there is a feeling that the pregnant 
or lactating woman is more susceptible to Boeck’s sarcoid.'* 2% Térnell*" 
tried to relate this to monilial infections in pregnancy. Léfgren and Lundback*® 
in their report of 161 cases of Boeck’s sarcoid in women of childbearing age 
showed that 107 had erythema nodosum as a manifestation. Of this latter group 
24 developed the so-called ‘‘nodal fever’’ during lactation and 3 during preg- 
nancy. There is no statistical evidence that this is higher than the expected 
incidence in women of this age in a population where the incidence of Boeck’s 
sareoid is known to be high. Additionally, erythema nodosum is in common 
association with Boeck’s sareoid in young adult women.?° 
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Results 


Our records disclose that in 10 patients with the diagnosis of Boeck’s sar- 
coid a total of 17 pregnancies were observed. The earliest case reported here 
was diagnosed in 1945, and it is probable that there were cases of Boeck’s sar- 
eoid prior to that time which were not diagnosed, and consequently are not in- 
eluded in this survey. The interaction of Boeck’s sarcoid and pregnancy in 
these patients will be discussed (Table I). 

Nine of the 10 patients were Negroes. Four patients were born in the 
rural Southeast and a fifth vacationed frequently in North Carolina. This is 
consistent with epidemiologic studies?® which reveal a higher attack rate in 
Negroes, and a higher incidenee in the rural Southeastern and Gulf states. This 
contrasts sharply with tuberculosis, which is urban in distribution. The patients 
ranged from 21 to 34 years of age, and from primigravidity to grand multiparity. 


Laboratory and Clinical Manifestations 


The Kveim’? test was performed in 5 patients and found positive in 4. 
The patient with the negative Kveim (Case 4) had a femoral node biopsy inter- 
preted as histologically consistent with sarcoidosis. It has been shown that 
false negative reactions with the Kveim antigen are not uncommon.** 

Roentgenograms of the hands, or hands and feet, were obtained in 6 patients 
during pregnancy with only one instance of a sareoid lesion discovered. This 
is an incidence similar to that found in the literature.’® ** Evidence of pre- 
vious or active uveoparotid involvement was observed in 5 cases. Skin lesions 
were observed in only 2 cases: one a classical case of erythema nodosum, with 
its onset in pregnancy as described in the Swedish literature, the second had 
typical annulopapular nodules which remained unchanged in appearance during 
pregnancy. Only one instance of reversal of the albumin-globulin ratio was 
encountered (I.B.). However, when repeated later in pregnancy the ratio 
was found to be normal. Tubereulin testing in these patients was uniformly 
negative; a reflection of the anergy previously mentioned. Serum calcium values 
obtained in 4 patients were in the average normal range. One or more electro- 
cardiograms were obtained in 6 patients, and all were normal. It has been 
shown that cardiac lesions can produce electrocardiographie changes, arrhyth- 
mias, and heart failure.'? 

The chief observable changes were in the chest x-rays. All of the patients 
had lung and/or mediastinal lesions as shown«by the chest roentgenograms. 
Six of the 10 cases (2 of which were asymptomatic) were first diagnosed by 
the Obstetrical service, and the chest x-ray findings were the usual reason for 
arousing the suspicion of Boeck’s sareoid. This further emphasizes the im- 
portance of chest x-ray screening of the antepartum patient.”° 

By means of serial chest x-rays it was seen that the response of the chest 
lesions to pregnancy was erratic, and, therefore, consistent with the usual 
exacerbations and relapses which are characteristic of Boeck’s sareoid. The 
chest lesions in 4 cases were unchanged during pregnancy and the postpartum 
period. In 2 cases the chest x-ray showed definite progression of the lesions. 
One of these patients (Fig. 1) developed pulmonary fibrosis during pregnancy. 
With termination of the pregnancy marked clearing occurred, and supjectively 
the patient felt better than at any time during her pregnancy. 

In 3 eases improvement of the chest lesions as shown by x-ray ooeurred dur- 
ing pregnancy (Fig. 2). One patient (C. A.) showed an initial increase in 
the chest lesions in the beginning of pregnancy with subsequent marked clear- 
ing by the time of delivery. These findings are comparable to those of Nitter,?* 
who reported on the chest x-rays of 3 pregnant patients, 2 of whom had com- 
plete clearing of miliary lesions during pregnancy, and one of whom showed 
slight progression of extensive lesions. 
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Outcome of Pregnancy 


Of the 17 pregnancies (Table II), there were 2 spontaneous abortions (both 
in the same patient), 9 pregnancies resulted in normal full-term deliveries either 
spontaneous or by elective forceps, and 3 deliveries by caesarean section, all 
of one patient (R.T.), the third section followed by tubal ligation. The pri- 
mary section in this patient was done for cephalopelvie disproportion with a 
breech presentation. The postpartum course was benign in 10 of these deliveries. 
One patient (E.H.), however, developed photophobia and blurring of vision 
27 days post partum without any previous uveal tract signs or symptoms. The 
diagnosis of acute glaucoma secondary to Boeck’s sareoid iridocyelitis was 
made. Patient A. H. developed diffuse joint pain accompanied by high fever 
which resolved spontaneously by the third postpartum day. The antepartum 
course was marked in only 4 eases by any complications other than Boeck’s 
sareoid. One patient (D.J.) was hospitalized for painless vaginal bleeding 
in the third trimester for which no cause could be demonstrated. There were 
3 patients who had mild pre-eclampsia during the antepartum course not re- 
quiring hospitalization. 


Fig. 2.—A, Chest film taken July 18, 1950. Patient not pregnant at this time. Film 
reveals marked parenchymal involvement. 


B, Chest film taken Dec. 15, 1950. Patient 7 weeks pregnant. Aschheim-Zondek test 
on this date positive. Film shows marked clearing of chest lesions. 


Three pregnancies were interrupted by hysterotomy, and the patients (B. H., 
D. J., E. H.) were sterilized for this disease. The labors in all patients de- 
livered vaginally were normal. The second stage was prolonged in one patient 
(D. J.) beeause of the premature use of spinal anesthesia. The placenta and 
membranes were expelled normally in all of these cases, and there was no in- 
stance of postpartum hemorrhage. 

Only 4 of the patients breast fed their infants. One of the postpartum 
flareups (E. H.) oeceurred in a lactating mother. 


Histologic Studies 


The placenta and umbilical cord in Cases 14 and 17 were extensively sec- 
tioned, and were found free of sarcoid nodules. There has been one previous 
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report of sectioning of the placenta with no sarcoid found.? The available evi- 
dence seems to indicate that placental transmission of the disease does not 
oceur for, though it has been seen in children,? and one case was reported in a 
3-month-old,”* it is considered generally to be quite rare in this age group.* **-'° 
This contrasts quite strongly with tuberculosis, the incidence of which in chil- 
dren is high. One hundred and twenty-five cases of congenital tuberculosis 
have been documented, and tuberculous involvement of the placenta has been 
reported even when there is minimal pulmonary involvement of the mother.*® 

The material obtained at curettage in pregnancy 9, and at hysterotomy 
in pregnancies 1, 3, and 5 showed no histologic evidence of Boeck’s sareoid. 
The sections of the Fallopian tubes in pregnancies 1, 3, 5, and 17 and the see- 
tions taken from the leiomyomas removed in Case 1 were histologically normal. 


Summary and Conclusions 


1. Seventeen pregnancies in 10 patients with Boeck’s sarcoid are presented. 

2. The conduct of pregnancy and labor in such patients should be guided 
by the usual obstetric principles, as pregnancy was unaffected by Boeck’s sarcoid, 
and there was no consistent effect of pregnancy on its manifestations. Conse- 
quently, there is no need for interruption of these pregnancies. 

3. There was no evidence for placental transmission of this disease which 
is contrasted with tuberculosis. There was no histologic evidence of active dis- 
ease in tissues removed from the genital systems of these patients. 

4. An influence of lactation on activation of Boeck’s sareoid was not shown 
here. 
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MARFAN’S SYNDROME ASSOCIATED WITH PREGNANCY 


Howarp A. Nove.i, M.D., Leo A. Asuer, JR., M.D., AND 
Maurice Lev, M.D., Miami, 


(From the Departments of Obstetrics and Gynecology, General Practice, and Pathology of the 
Mt. Sinai Hospital, Miami Beach) 


HE complex of signs and physical abnormalities which constitute Marfan’s 

syndrome have elicited much interest in medical circles with the increased 
importance of diseases of connective tissue. Antoine Marfan’? in 1896 was the 
first to call attention to the skeletal aspects of the disease, describing the feet 
as “pieds d’araignée” (spider feet) and designated the condition as dolichosteno- 
melia (long thin extremities). Noting the spiderlike appearance of the hands, 
Archard,* in 1902, called this clinical entity arachnodactyly and the term has 
persisted. In 1912, Salle”? called attention to the association of ocular and 
cardiovascular abnormalities with the skeletal aspects of the syndrome. The 
first authors to report this condition in the American literature were Piper and 
Irvine-Jones,’® who added pulmonary manifestations of the disease to the other 
abnormalities. Weve’ of Utrecht in 1931 pointed to the familial inheritance of 
this disease (7 of 16 children in one family showing arachnodactyly) and postu- 
lated that the etiology was a congenital mesodermal dystrophy. In 1942 Rados*° 
reviewed the literature and summarized the etiological theories and clinical and 
pathological findings in 204 cases. Baer, Taussig, and Oppenheimer? and Etter 
and Glover,’ in 1943, simultaneously emphasized the frequent association of 
aortic aneurysm with dissection and cystic changes in the aortic media in pa- 
tients who exhibit arachnodactyly. 

MeKusick*® in 1956, in a most scholarly review, summarized the current 
thinking relative to this syndrome. The Marfan syndrome is characterized by 
one or more abnormal findings relative to the ocular, cardiovascular, mus- 
culoskeletal, and pulmonary systems occurring in one or more children of a par- 
ent who exhibits some stigma*® of the disease. The abnormalities which have 
been noted may be summarized as follows: 


Cardiovascular.” * * 27 *8_There is an inherent weakness in the media of 
the aorta and pulmonary artery. This leads to diffuse dilatation of the ascend- 
ing aorta and/or pulmonary artery producing aneurysms of these vessels and 
often dissecting aneurysms in the aorta. Dissecting aneurysms occur with in- 
creased frequency with pregnancy. Aneurysms of the sinuses of Valsalva, coare- 
tation of the aorta, patent ductus, patent interatrial and interventricular defects 
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and valvular lesions are a common finding as a result of the same process. The 
first manifestation of the disease which may be a dissecting aortic aneurysm 
may occur as early as the first decade. The patient may survive the first dis- 
section if it is limited in extent. 

Pulmonary.'*—Congenital cystic disease of the lung is a frequent complica- 
tion. Variations in lobar and lobular development with vestigial lobes have been 
reported. This is consistent with the frequent occurrence of respiratory infec- 
tions in these individuals. Deficiencies in the musculature of the diaphragm 
have been reported with decrease in vital capacity and lack of oxygen saturation 
of blood following exercise. 


Fig. 1.—Hands of patient, showing long thin fingers, with suggestion of webbing. 


Musculoskeletal.*—The clinical picture of Marfan’s syndrome is_ best 
characterized by defects or anomalies in this system. The patient is tall and 
thin with little subeutaneous tissue, giving an aged and drawn expression. The 
vertex to pubis measurement is less than that of the pubis to sole; and the distal 
phalanges of upper and lower extremities are longer than the proximal. The 
arm span is equal to or greater than the patients’s height. The great toe is 
markedly enlarged compared to the other toes. The face is long and narrow, the 
palate high and arehed, and there is a tendency to prognathism. The muscles 
show marked undevelopment and some hypotonia but respond normally to 
electrical stimulation. There may be a spurring of the heels, and the excessive 
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longitudinal growth of the ribs, leading to “pectus excavatum,” or pigeon breast. 
The joint capsules, fascia, and ligaments are redundant and weak, which may 
be manifested in a variety of conditions such as kyphoscoliosis, hyperextensibil- 
ity of joints, genu recurvatum, pes planus, habitual dislocation of the hips, 
hernias, and hydrocele. 

Ocular.—The most common abnormality of the eye associated with this 
syndrome is ectopia lentis or subluxation of the lens, in which the suspensory 
ligaments are redundant and often broken. The sclera may be blue or cloudy. 
There may be an accompanying tremulousness of the iris, and the pupil is often 
difficult to dilate due to the hypotonic state of the dilator pupillae muscle. 
Myopia, keratoconus, and megalocornea may all be present, and spontaneous 
retinal detachment may occur. 


Fig. 2.—Left ventricular view of heart and aorta showing the aneurysms of the sinuses of 
Valsalva, and the two tears in the ascending aorta. 

This syndrome has a familial tendeney in which both sexes and all races 

are equally affected. It is considered by some to be inherited as a simple Mende- 

lian dominant. Because of its tendency to manifest itself in the under-forty 


age group, coincident with the childbearing years. Marfan’s syndrome assumes 
importance in pregnancy. We are therefore presenting such a case terminating in 
death from rupture of a dissecting aneurysm. 
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Case History 


Mrs. N. S., a 24-year-old white woman, was cared for prenatally by one of us (H. N.). 
Her last normal menstrual period was Feb. 28, 1955, and the estimated date of confinement was 
Dec. 4, 1955. The patient was 5 feet, 1114 inches tall, with long thin fingers (Fig. 1) and long 
arms. She was the only tall member of her family, her parents and two sisters being of normal 
height. She was a gravida iii, para ii, having delivered full-term children without event in 
1952 and 1954. Physical examination was normal in every respect with no evidence of cardiac 
enlargement or murmurs. Pelvic examination showed a justo major gynecoid pelvis. The 


Fig. 3. 


Fig. 4. 


Fig. 3.—View of the base of the aorta and the aortic valve, showing the fenestrated 
and altered valve, the aneurysms of the sinuses of Valsalva, and the tears in the aorta. 


Fig. 4.—View of the dissection of the aorta. 
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patient had an entirely uneventful prenatal course, maintaining a normal blood pressure with 
no urinary abnormalities and no complaints referable to the pulmonary or cardiovascular 
systems. 

Mrs. N. S. was admitted to the labor unit at Mt. Sinai Hospital at 2:20 a.m., Nov. 23, 
1955. Labor had begun spontaneously at 12:30 A.M. of the same day and progressed rapidly. 
By means of a left mediolateral episiotomy and low forceps, the patient was delivered at 
3:30 a.M. of a 7 pound, 4 ounce male infant with good color and spontaneous ery. The pa- 
tient remained afebrile and asymptomatic during her entire postpartum course in the hospital. 
She was discharged on Nov. 28, 1955, the fourth postpartum day. 


Fig. 5.—View of the coarctation of the aorta with the dilatation of the aorta distally. 


She was not heard from further until noon on Dee. 4, 1955, 11 days post partum. One 
of us (L. A.) was called by the'patient and told that she had had a severe substernal pain 
which had disappeared, but she knew “she was going to die.” The patient was examined in 


the physician’s office and the only abnormal physical finding was a Grade II harsh aortic sys- 


tolic murmur which radiated substernally. The blood pressure was 130/80 in both arms and 
160/80 in both legs. The pulse was 70 per minute, and the patient was afebrile. A small 
area of induration and tenderness was noted at 3 o’clock near the areola of the left breast. 
Posteroanterior x-ray of the chest showed kyphoscoliosis with some prominence of the left 
ventricle thought to be due to rotation of the heart as a result of the patient’s pigeon breast. 
The lung fields were clear and there was no prominence of the aortic arch. The physician was 
again consulted at 11 p.M., Dee. 4, 1955, and was informed that the patient was in a hysterical 
state with pain-in the left breast. She entered Mt. Sinai Hospital at 11:30 p.m. with a diag- 
nosis of postpartum mastitis, left, and was given sedation. At 7:45 A.M. on Dee. 5, 1955, 
the patient asked for a glass of water and when the nurse returned she found the patient 
pulseless and with no obtainable blood pressure. 

Postmortem Ezxamination.—Aside from the findings in the cardiovascular system, the 
pathological diagnosis was: (1) Marfan’s complex (incomplete type): (a) long arms and 
fingers, (b) deformity of the costochondral junctions, right, (¢) kyphoscoliosis; (2) pulmo- 
nary emphysema and fibrosis; and (3) subacute hyperplasia of the spleen. 
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Cardiovascular System.—Gross: The heart weighed 300 grams. Hemorrhagic zones were 
present around the base of the aorta and the adjacent epicardium. The mitral valve showed 
some thickening of the leaflets which was perhaps more marked than is usual for this age. 
The chordae tendineae were thin. The commissures of the aortic valve were elongated, forming 
distinct ridges between the cusps. The right sinus of Valsalva showed an aneurysmal dilata- 
tion. The other two aortic sinuses of Valsalva were widened to a lesser extent (Figs. 2 and 
3). The tricuspid and pulmonic valves showed no change. The wall of the left ventricle 


Fig. 6.—Section of the aorta, showing disruption of the elastic lamella. (Weigert-van Gieson 
stain. X91; reduced 4.) 


Fig. 7. Fig. 8. 
Fig. 7.—Section of the aorta showing degenerating muscle cells in the media lying in 
a sea of ground substance. (Hematoxylin-eosin stain. (X91; reduced 4.) 


Fig. 8.—Higher magnification of Fig. 7, in the region of the altered muscle cells. 
(X520; reduced %.) 
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appeared to be slightly thickened. The aorta just above the level of the aortic valve, between 
the right and posterior cusps, presented a longitudinal tear 2 em. long (Fig 3). This com 
municated with a split in the wall which extended up to the origin of the brachiocephalic 
arteries (Fig. 4). The right main coronary artery was situated in the area of splitting and 
its most proximal part could not be traced. The split aorta was continuous with a tear in 
the epicardium which thus produced a communication between the false cavity of the split 
aorta and the pericardial cavity. At the level of the right coronary ostium there was another 
transverse tear which, however, did not extend into the previously described split aorta. 
There was a distinct narrowing of the aorta in the region of the isthmus at the level of the 
closure of the ductus arteriosus (Fig. 5). The aorta distal to this point was dilated. The 


lining of the aorta presented numerous small yellow plaques which were most marked in the 
abdominal portion. These plaques appeared to be more numerous than is common at this 
age. 


Fig. 9.—Section of the aorta showing markedly increased ground substance in media, 
and to a lesser extent intima, staining positively for acid mucopolysaccharides. (Rinehart- 
Abul-Haj stain for mucopolysaccharides. 91; reduced %.) 


Microscopic: Sections of the aorta were taken through the region of the tear and the 
adjacent portion. These were stained with hematoxylin and eosin, Weigert-van Gieson stain 
for elastic and collagen fibers, Hotchkiss glycoprotein stain, Rinehart and Abul-Haj muco 
polysaccharide stain and Hortega reticulum stain. 

These sections showed that the split in the wall of the aorta had occurred in the outer 
part of the media. In this region and in the overlying adventitia there were hemorrhage and 
an infiltration of neutrophils. Elsewhere the aorta showed some striking changes. The 
nuclei of the smooth-muscle cells of the media and to some extent the intima were focally 
pyknotic. The elastic fibers likewise showed zones of complete disruption, in which region mus- 
cle cells were disorganized (Fig. 6). In one region there was a large sea of ground substance 
which engulfed necrotic muscle cells which were markedly basophilic (Figs. 7 to 9). In this 
zone the elastic fibers were not markedly altered. The reticular and glycoprotein components 
of the basement membranes around the elastic and smooth-muscle cells of the media showed 
focal intensification of staining. 

Cardiovascular Diagnosis.—(1) Coarctation of the aorta, anatomical; (2) aneurysm of 
the right sinus of Valsalva and aneurysmal dilatation of the left and posterior sinuses of 
Valsalva; (3) ruptured dissecting aneurysm of the aorta (ascending portion); (4) hemoperi- 
cardium; (5) rupture of the right main coronary artery; and (6) atherosclerosis of the aorta. 


N 
u 
b 
i 
h 
O 
ul 
le 
is 
a 
\ 
n 
4 t] 
0 
W 
d 
d 
a 
p 
ti 
le 
O 
tl 
d 
p 
sl 
B 
t] 
Sl 
b 
\ 


volume " MARFAN’S SYNDROME AND PREGNANCY 809 
Number 


Comment 


Marfan’s syndrome is the leading cause of dissecting aneurysm in persons 
under 40 years of age.’® Of all dissecting aneurysms, 20 to 25 per cent occur 
below the age of 40. Thomas and associates”® collected 9 cases of arachnodactyly 
in the literature associated with dissecting aortic aneurysms, 8 of which were 
in patients between 21 and 36 years of age. Abramson and Tenney’ reported 
that ‘‘half of the cases of dissecting aortic aneurysm in women under forty 
have occurred in pregnancy.” In discussing coarctation of the aorta (often seen 
in Marfan’s disease) associated with pregnancy, Rosenthal*' stated that 11 cases 
of 91 reported were associated with rupture of the aorta. Nine of these were 
undetected in pregnancy, as was our own ease, and 6 occurred at term or in 
labor. Schnitker and Bayer?‘ discussed a case of theirs in which a 22-year-old 
gravida i, para i, died of a dissecting aortic aneurysm 12 days post partum. In 
their report of the literature concerned with dissecting aneurysm in pregnancy, 
they found that in 20 of 24 cases dissection occurred before labor ensued. Clini- 
cally there is no hypertension with the aortic disease in Marfan’s syndrome. It 
is evident from the foregoing that women who have vascular stigmas of Marfan’s 
syndrome run an increased risk in pregnancy which may result in dissecting 
aneurysm of the aorta and death. 

The histopathological changes that have been described in the aorta in 
Marfan’s disease are: (1) the foeal accumulation of an increased amount of 
metachromatic staining material in the media and to a lesser extent in the intima 
throughout the length of the aorta; (2) fragmentation, altered staining qualities, 
or loss of elastic fibers; and (3) loss of reticulum and muscle fibers. These 
changes'® '* are qualitatively the same as those found in dissecting aneurysm 
without Marfan’s (Erdheim’s necrosis) but are more diffuse in Marfan’s syn- 
drome. As to which element is primarily involved in the aorta in Marfan’s syn- 
drome is not known. 

The valves in Marfan’s disease are also altered. There are diffuse and focal 
fibromyxomatous thickenings which apparently do not produce any hemodynamic 
alterations except possibly in the aortic valve. Here the rolled edge of the 
valve may be another factor in addition to the markedly widened ring in the 
production of aortic insufficiency which is common in Marfan’s syndrome. 

Our case presented some of the cardiovascular characteristics of Marfan’s 
syndrome. These were the mild coarctation of the aorta, the aneurysmal dilata- 
tion of the ascending aorta, and the aneurysm of the sinus of Valsalva. Histo- 
logical examination of the aorta showed focal accumulation of increased amount 
of ground substance in the me‘lia, accompanied by degenerative changes in the 
elastic and smooth-muscle fibers. These changes were definitely more marked 
than those seen normally at this age. 

The etiology of Marfan’s syndrome has been in question and has not been 
definitely delineated. It has heen ascribed to a disorder of the pituitary with 
eosinophilic hyperplasia but not all eases exhibit this change. It may be a 
primary defect in the periosteum, producing abnormal length of the long bones. 
Experimental work done recently has shown that rats fed a diet of sweet pea 
seeds (Lathyrus odoratus) exhibited skeletal changes and dissecting aneurysm 
similar to those in Marfan’s syndrome. The toxic product*® in sweet peas is 
B (y L-glutamyl) aminoproprionitrite, and casein and gelatin fed to rats on 
the sweet pea diet protected them from pathological changes. This evidence 
suggests that Marfan’s syndrome is possibly a basie metabolic defect which may 
be corrected by substitution of the deficient metabolite or enzyme system. This 
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idea receives further substantiation in the marked familial tendency of the 
syndrome. Rados and numerous others since have emphasized the large num- 
bers of members of successive generations in a single family® ** who show evi- 
dence of the disease. While McKusick’ stated that ectopia lentis is necessary 
to be certain of the diagnosis, many others disagree.*t Any one or combination 
of the abnomalities of the various systems described may be a forme fruste of 
Marfan’s syndrome without exhibiting the entire clinical picture. Cases of dis- 


A. B. 
Fig. 10.—Oldest daughter of patient. A, Front view showing elongated fingers and 
arms, pectus excavatum, long thin habitus with wide arm span, and greater pubis-to-sole 


length. B, Showing genu recurvatum. 


secting aortic aneurysm without ocular or skeletal defects have been described 
with typical aortic changes. The pattern of inheritance might be dependent up- 
on a single Mendelian autosomal dominant gene, although half of the cases ap- 
pear to arise de novo. In some eases the Mendelian ratio is not exhibited in 
the children of an affected patient, but this may be a lack of recognition of the 
various formes frustes. The gene does not appear to be sex linked or to skip 
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generations. Etiologically, then, the Marfan syndrome is probably a metabolic 
deficiency inherited by means of a dominant gene which may manifest itself in 
various anomalies of the ectoderm and mesoderm. 

The oldest child of the patient described in our case report is pictured in 
Fig. 10. The photographs show rather clearly the elongated fingers and elon- 
gated arms, the large great toe, the pectus excavatum, and genu recurvatum, 
and the relatively tall and thin habitus. The chest x-ray showed a long narrow 
chest with vertically displaced ribs that appeared to be lengthened, kyphoscolio- 
sis, pulmonary parenchymal changes representative of a chronic infectious 
process, and cardiac rotation of the adult funnel-chest type. The younger child 
has a more normal habitus and shows only a tendency to genu recurvatum but 
has had numerous recurring upper respiratory infections which would make her 
suspect of the disease. 

The multiplicity of manifestations of Marfan’s syndrome makes diagnosis 
difficult. The clinical picture of a tall, thin individual with elongated extremities 
should make the physician suspect this disorder. Angiocardiograms done by 
Steinberg?> and Schane and co-workers** in patients showing the stigmas of 
Marfan’s syndrome have demonstrated aneurysms of the ascending aorta and the 
aortic sinuses of Valsalva in life. These aid in determining the prognosis of 
such patients. Restorative and prosthetic vascular surgery® has been unsuccess- 
ful in this syndrome because of the extensiveness of the disease of the media. 

Because of the poor prognosis for life in pregnant women with Marfan’s 
syndrome, the obstetrician should suspect the diagnosis when a patient presents 
herself with clinical stigmas of the disease. A complete cardiovascular and 
pulmonary evaluation, including angiocardiography, should be made, with the 
cooperation of an internist. If the latter clearly demonstrates aneurysm, the 
patient should be advised of her prognosis. Therapeutic abortion and sub- 
sequent sterilization should be considered, dependent upon the patient’s desire 
to take the risk of rupture or dissection of the aneurysm with pregnancy. No 
cure is yet evident and every effort should be bent toward diagnosis and protec- 
tion of such individuals from undue stress of the aorta. 


Summary 


1. A ease of postpartum death from dissecting aortic aneurysm in a patient 
with Marfan’s syndrome is reported and the clinical and pathological aspects 
of this disease are reviewed. 

2. Two children of the patient likewise show evidence of the syndrome, 
pointing to its familial inheritance. 

3. The increased incidence of pre-, intra-, or postpartum dissection of aortic 
aneurysms is emphasized. 

4. This syndrome is one of the causes of sudden death associated with preg- 
naney and should be familiar to every physician dealing with women of the 
childbearing age. 
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FATAL MATERNAL COCCIDIOIDOMYCOSIS 


A Case Report and Review of Sixteen Cases from the Literature 


Haroip N. Harrison, Captain, MC, USAR 


(From Fitzsimons Army Hospital, Denver, Colorado) 


ENDENHALL'’ first reported a case of fatal maternal coccidioidomycosis 

in 1948. Since that time 15 such case reports have been made in the 
American literature. These are analyzed together with the present case in 
Table I. 

The disease is caused by the organism Coccidioides immitis. Spores and 
mycelia capable of forming infective chlamydospores are found in the soil of 
certain endemic areas, including the San Joaquin Valley of California. Infec- 
tion is commonly by inhalation but occasionally by cutaneous inoculation. Pri- 
mary pulmonary infection usually results in a solitary granuloma. This may 
subsequently cavitate or give rise to local or distant spread resulting in gen- 
eralized hematogenous dissemination. 

As a result of the observations of Vaughan and Ramirez? we know that 
the incidence of dissemination is higher in pregnant female patients than in the 
general population. This is particularly so if the disease is contracted in the 
last trimester. These investigators also found that Negro patients are peculiarly 
susceptible to the disease and to date all such individuals have succumbed. 

In contrast, infection of the female, genital tract is singularly uncommon; 
only 3 such cases have been reported.* * ° The present case is considered to be 
the only example of ovarian infection complicated by pregnancy. There have 
been no reports of myometrial infection although the endometrium has been 
suspected as a primary site.° Involvement of the placenta has been described 
in only 4 eases, but the pathology records of reported eases are often incom- 
plete.’ 7 

Fetal coccidioidomyecosis has never been reported although 2 eases in the 
neonatal period have been deseribed.*:* Infants born of infected mothers often 
show a significant serologic titer interpreted as passive placental transfer of 
antibody.” The titer drops to zero in 6 weeks. Coecidioidin skin testing of 
neonates has yielded uniformly negative results.'° 

In an attempt to elucidate the reason for the absence of congenital cocecidi- 
oidomyecosis and to emphasize the salient features of this disease, this ease is 
reported. 

A 20-year-old white housewife from Illinois joined her Air Foree husband at Chandler 
Air Foree Base, Arizona, in May, 1954. Four days after her arrival they were caught in a 


severe dust storm and in the latter part of June the patient’s husband reported on sick call 
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with a mild upper respiratory tract infection, conjunctivitis, and cough. A chest x-ray and 
skin tests were performed following which he was told that he probably had a mild cocecid 
ioidomycotic respiratory infection. He recovered without sequelae. 

In contrast to her husband’s uneventful recovery, the patient’s condition deteriorated 
progressively. Her last menstrual period occurred in May, 1954, and during June and July 
she complained of nausea and vomiting which were attributed to early pregnancy. In Sep 
tember a routine history and physical examination were entirely negative except for increased 
fatigability and an intrauterine pregnancy of 16 weeks’ duration. A moderate eosinophilia 
and anemia were reported and chest roentgenograms showed marked bilateral hilar adenopathy. 


In October the patient was admitted to the hospital because of loss of weight, extreme 
fatigability, fever, cough, and severe frontal headaches. Physical examination disclosed 
a confluent mass of firm, slightly tender supraclavicular lymph nodes bilaterally. A small 
shallow cutaneous ulcer was noted on the inner aspect of the right arm. Skin tests for coccid 
ioidomyecosis, histoplasmosis, and tuberculosis were negative. Coccidioidin complement 
fixation tests were positive.to a dilution of 1:128 and precipitin tests were also positive 
to a dilution of 1:40. Biopsy of the supraclavicular lymph nodes and cutaneous ulcer re 
vealed organisms characteristic of Coccidioides immitis. 

The patient’s subsequent hospital course was complicated by progressive inanition, 
hyperpyrexia, severe frontal headaches, and multiple neurological signs. The final phase was 
complicated by intermittent opisthotonus, and she finally died late in December, 1954. 

A postmortem cesarean section was performed with the delivery of a markedly edematous 
3 pound premature male fetus which lived for approximately 10 hours. Permission for 
autopsy on the baby was not obtained. Careful external examination showed no abnormalities. 
Placental transfer of antibodies was not demonstrated. 

Examination of the mother revealed generalized dissemination of disease in the skin, 
lymph nodes, lungs, liver, kidney, adrenal, meninges, and bone. 

The uterus was large and bulky, showing a recent vertical unsutured incision of the 
anterior wall. No evidence of specific disease was observed grossly. The placenta weighed 
275 grams. It measured 21 cm. in diameter and was 3 em. thick. It was edematous and 
friable. Multiple sections disclosed numerous discrete but often coalescent yellowish-gray 
nodules, measuring up to 1 em. in diameter. 

Careful histologic examination of almost the entire uterus, the tubes, and ovaries re- 
vealed complete absence of specific granulomas except in the corpus luteum of pregnancy 
located in the right ovary. The placenta showed marked focal acute and chronic granu 
lomatous inflammation containing spherules and endospores Coccidioides immitis. 


Comment 


The host reaction to developing spherules is characteristically granuloma- 
tous; that is, they are surrounded by epithelioid cells and giant cells. Indeed, 
these organisms appear to grow best within multinucleated giant cells (Fig. 1). 
There is, however, a marked neutrophilic response to recently liberated endo- 
spores (Fig. 2). Forbus and Bestebreurtje™ aptly described this in the following 
words: ‘‘It is a rather fascinating experience to observe the regularity with 
which the polymorphonuclear leukocytes seem to rush to the endosporulating 
organisms and actually invade the ruptured capsule of the mature organism, 
the moment the endospores become accessible.’’ 

Mendenhall' first described the characteristic changes in placental coccidioi- 
domycosis, ‘‘. . . there are large and small zones of necrosis and subacute in- 
flammation with numerous sporulating fungi lodged in blood elot which fills 
the maternal sinus. No spores can be seen within the fetal circulation. The 
lesions in the placenta exhibit a unique feature. The zones in which the spores 
are found are localized by a heavy deposit of fibrin and blood platelets filling 
intervillous spaces. Within such zones the chorionic villi are necrotic although 
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the C. immitis spherules appear viable. Epithelioid and giant cell reaction with 
foeal collections of polymorphonuclear leukocytes surrounds the fungi as in 
other organs.’’ 

It is this characteristic thrombotic segregation of organisms coupled with 
the acute neutrophilic response described by Forbus that eliminates any viable 
conducting capillaries in the region of the organism (Fig. 3). Furthermore, in 


Fig. 2. 


Fig. 1.—An intra-giant-cell spherule of C. immitis showing progressive intrasegmenta- 


tion into endospores. (Hematoxylin and eosin. X1,000; reduced 4.) 


Fig. 2.—Recently liberated endospores eliciting a neutrophilic response. (Hematoxylin 
and eosin. X1,000; reduced 4.) 


spite of suggestions to the contrary,’ there is actually no diametrie incompat- 
ibility between recently liberated endospores and villous capillaries. It is, 
therefore, the initial acute necrotizing inflammation followed by a giant-cell 
granulomatous reaction that effectively limits the organism in every phase of 
its development (Fig. 4). The only conditions under which coccidioidomyecotie 
infection of the fetus might occur would be massive rupture of the placenta, 
allowing fragments of infected material to enter the larger blood vessels. 
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During the period 1948 to 1956 there were 14,424 live births at this hos- 
pital. During the same period, there were 3 cases of maternal coccidioidomycosis 
diagnosed, 2 of which were localized in the lung and the third terminated in 
fatal dissemination. 


Fig. 3. 


Fig. 4. 


Fig. 3.—A recently ruptured endosporulating spherule surrounded by_ neutrophils with 
thrombotic segregation of the involved area. (Hematoxylin and eosin. 100; reduced 4.) 

Fig. 4—Spherule with a giant cell adjacent to a placental villus. (Hematoxylin and 
eosin. X1,000; reduced 
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The latter case, reported in this paper, is believed to be the third case of 
dissemination in the second trimester and the fourth example of infection of 
the adnexa with C. immitis. This is, however. the first instance of ovarian infec- 
tion complicating pregnancy (Figs. 5 and 6). 


Fig. 5. 


Fig. 6. 
Fig. 5.—Coccidioidomycotic granuloma of ovarian corpus luteum of pregnancy. (Hema- 
toxylin and eosin. X50; reduced 4.) 


Fig. 6.—Higher magnification of ovarian granuloma showing endosporulating spherule. 
(Hematoxylin and eosin. 200; reduced \.) 


Of the 17 cases summarized in Table I, 13 were disseminated in the last 
trimester, 2 in the first, and 2 in the second trimester. Ten patients were 
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Negroes, 6 were Caucasian, and one was of Chinese extraction. The age group- 
ing shows nothing specific. 

Pregnancy resulted in a full-term or premature viable infant in 9 eases. 
Four patients died undelivered, 2 in the second and 2 in the third trimester. 
One of the patients in whom dissemination occurred in the first trimester had 
a spontaneous abortion. 


Summary 

A ease of fatal maternal coccidioidomyecosis in a white patient is reported. 
Dissemination occurred in the second trimester and death ensued in the sixth 
month of gestation. 

A premature male fetus was delivered by postmortem cesarean section. 
It lived 10 hours. No evidence of infection was observed externally and death 
appeared to be due to immaturity. 

A solitary specific granuloma was found in the corpus luteum of pregnancy. 


Including the case reported, there are now 17 maternal deaths attributed 
to this disease in the American Literature. Fatal dissemination is most likely 
to occur if the patient is a Negro and the disease is contracted in the third 
trimester. Fetal coccidioidomycosis does not occur. This is due to an acute 
inflammatory and thrombotic segregation of recently liberated endospores in the 
maternal sinus, which effectively walls off the compatible organisms from viable 
villous capillaries. 
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NORMAL PREGNANCY OCCURRING IN A CRETIN 
Report of a Case 


Rosert E. VisinTINE, M.D., CoLumBus, 
(From the Department of Obstetrics and Gynecology, The Ohio State University Hospital) 


|" IS well known that hypothyroidism and pregnancy do not often occur to- 
gether. The simultaneous occurrence of eretinism and pregnancy has been 
reported in the literature only four times. The first such case described a 
eretin who gave birth to an apparently normal, healthy child.t Five years 
later a second case was reported? in which the child was normal, but died while 
still in infancy ; postmortem examination of this child disclosed no abnormality 
or obvious cause of death. The third case was one reported by Merguet* in 
1922 and the most recent case was that of Parkin and Greene* in 1943 which 
ended in complete abortion. 

Because of the apparent rarity of pregnancy in cretinism, it was felt that 
the case herein described would be of interest. 


K. S., born Aug. 30, 1924, was first seen at this medical center in September of 1942. 
Her parents brought her in at that time in regard to her growth and mental status. Ac- 
cording to the history recorded at that time, she had been very slow, developmentally; 
she neither walked nor talked at the age of 4 years. It was at that time that their family 
physician first prescribed desiccated thyroid, 100 mg. daily, which the patient has taken 
almost continuously to the present time. Shortly after the commencement of thyroid 
therapy the patient did begin to walk, and eventually to talk. She began to attend public 
school at the age of 9 years, and finished the eighth grade at the age of 18, developing 
some ability to read and write. The familial history was not significant; ten siblings were 
all living and well. 

The patient was studied by both the neuropsychiatry and endocrinology clinics, and 
has been seen numerous times in the general medicine clinic since her original visit, for 
a multitude of subjective complaints. Psychological examination when she was 18 years 
old revealed a mental age below 9 years on the Revised Stanford Binet, and slightly above 
9 years on the Authur scale. A Vineland Social Maturity scale showed a result compatible 
with 11 years of age. She was observed to have a somewhat inconsistent affect, and slow, 
deliberate, slightly slurred speech. 

According to her menstrual history, the menarche occurred at 15 years of age; her 
periods are generally scanty, and quite irregular. 

She has been admitted to our hospital a total of four times. On Jan. 16, 1944, she 
was admitted for evaluation of a left direct inguinal hernia; on Feb. 6, 1944, she was re- 
admitted for a left herniorrhaphy which was accomplished without difficulty. 

On a routine clinic visit in December, 1946, this patient reported having had sexual 
relations in early November of that year, and being amenorrheic since. She was seen in 
the antepartum clinic and pregnancy was diagnosed. Her pregnancy was not remarkable, 
except for some mild morning nausea during the first trimester. The patient continued 
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to take 60 to 100 mg. of desiccated thyroid daily during this time. Unfortunately no 
laboratory work, other than routine blood, urine, and serological studies, was done during 
her gestation, and these were all within normal limits. 


On July 19, 1947, this patient was admitted to the obstetric floor in early active 
labor, and after a slow, but uncomplicated labor, lasting 23 hours, she gave birth to a 
normal-appearing, living, term male infant, whose respirations and ery were slow but 
spontaneous and immediate. Forty-eight hours after delivery the patient was taken to 
the operating room where a bilateral ligation and partial salpingectomy were done. The 
postpartum course was completely uncomplicated for both mother and infant. 

The last admission to this hospital was in August, 1955, because of pelvic discomfort 
and ‘‘heaviness.’’ Findings at that time were limited to a uterus described as irregular 
and twice normal size. A dilatation and curettage were done and the pathological report 
states that the tissue submitted was normal secretory endometrium. Since that time the 
patient has been followed at regular intervals in the gynecology as well as the endocrinol- 
ogy outpatient clinic. 

A true picture of the patient’s endocrinological status from a laboratory standpoint 
has been difficult to obtain. It has been practically impossible to keep the patient from 
taking her daily thyroid medication for a long enough period to get any accurate evalu- 
ations. However, in 1953 she was given a placebo substitute for 2 weeks. Following this, 
a basal metabolic rate was -17 per cent of normal; the blood cholesterol level was 368 
mg. per cent; an [131 uptake determination after 10 uc, was 2.0 per cent by the thyroid, 
with a urinary excretion of 35.0 per cent, both in twenty-four hours; the protein-bound 
iodine was 0.7 wg and the soluble iodine 1.7 wg (normal values here for protein-bound 
iodine are 4.0-8.0 wg). Repeated protein-bound iodine studies without medication were 
0.5 wg at this time. 

In July, 1954, the patient was again studied, after having been off thyroid extract 
for over 2 months, and the results at that time were: cholesterol 325 mg. per cent; pro- 
tein-bound iodine 2.6 yg with inorganic iodine of 2.8 yg; 1131 uptake by the thyroid was 
2.0 per cent with 68.0 per cent excretion in the urine after twenty-four hours. 

While on medication, prior to pregnancy, her basal metabolic rate was reported as 
+10 per cent of normal and other studies while on medication show a range of +10 to +15 
per cent of normal in the basal metabolic rate. 

Roentgenological studies of the hands and vertebrae in 1953 revealed normal ossifi- 
cation (her age was 29 years at that time), and a lumbar kyphosis with asymmetrical 
vertebral bodies, consistent with changes in cretinism. 

Physical examination showed a white woman 58 inches in height and weighing 130 
pounds. Her hair was coarse and wiry, her brow somewhat short, and her lips and tongue 
moderately thickened. There was no thyroid or other mass palpable in the neck. The 
breasts were normally developed, and the heart, lungs, abdomen, and extremities were all 
not remarkable. Neurological examination showed normal reflexes, normal sensation, and 
normal cranial nerves. 


Comment 


There are several interesting facets of this case to consider. First of all, 
both the laboratory work and the patient’s physical features are compatible 
with ecretinism. Since the age of 4 years she has been almost continuously 
taking desiccated thyroid, which would probably account for her stature being 
somewhat above that often found in eretins. Also her genital development 
and fertility are probably due in a large measure to this factor. It might be 
noted that her mental acuity is somewhat higher than that of many eretins. 

If this woman was ovulating, as might be deduced from the menstrual his- 
tory, and also from the more recent examination of uterine curettings, it would 
be entirely possible that she might conceive. That the child was carried to 
term might be more interesting; however, we should keep in mind that this 
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patient was maintained in a euthyroid state by medication. She has the per- 
manent marks of congenital hypothyroidism which make her classifiable as a 
eretin, but since the age of 4 years she has received sufficient hormone. 

Normally the serum precipitable iodine is elevated during pregnancy.® 
Iurther studies have demonstrated that there is definitely more of a tendency 
to abort if the maternal serum precipitable iodine falls below 6.0 yg. Al- 
though, unfortunately, serum precipitable iodine studies on this patient were 
not done during her pregnancy, it is not inconceivable that sufficient levels 
were maintained through her daily dosage of oral thyroid. 

In view of the patient’s fertility, only moderate stunting of growth, and 
a mentality slightly higher than is usually seen in cretins, it might also be 
speculated that the patient possesses some small amount of functioning thyroid 
tissue. If this is the situation, we could possibly expect an inerease in the 
function of this minimal thyroid gland as a result of pregnancy, just as there 
is an increase in thyroid function in response to the stimulus of pregnancy in 
other hypothyroid individuals.’ 

Parenthetically it might be remarked that it is unfortunate that more 
laboratory results are not available in this case, particularly during gestation. 

It might also be interesting to note that the child is reported to be living 
and well at this time. At the age of approximately 1 year, he was adopted 


by the patient’s sister, and now lives in another state, some distance from 
here. 


Conclusions 


Reasonably normal ovarian function can ocevr in cretins, but this is proba- 
bly often dependent on the use of supplementary thyroid hormone prior to the 
development of gonadal function in puberty. If such therapy is continued, 


in order to maintain an essentially euthyroid status, conception and normal 
gestation should not be very unusual. When this patient takes thyroid hor- 
mone orally, she becomes essentially normal, except for those permanent 
changes which took place some time before the beginning of therapy at age 
4 years. 

Of course it would hardly be desirable, from a sociological standpoint, 
to have eretins bearing children. Obviously, even though such women can 
have normal children, they are certainly unable to raise their offspring prop- 
erly. Furthermore, girls of this intellectual status will probably be taken ad- 
vantage of more frequently by unscrupulous men, so that, even if they do not 
marry, there is still the possibility of conception. 

In this case a sterilizing procedure was done. It seems, however, that a 
better solution might be to place these people in a protective environment 
early in life, and before this problem develops. Avoiding the arguments either 
pro or con regarding eugenie sterilization or institutionalization, however, it 
must be borne in mind that cretins, and probably more particularly those re- 
ceiving thyroid therapy, are not necessarily infertile; their having chil- 
dren is certainly not desirable, and this possibility should be kept in mind and 
prevented. 

Summary 


1. The fifth reported case of pregnancy occurring in a cretin is presented. 
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2. Thyroid therapy beginning in childhood is postulated as an explana- 
tion for the phenomena of a reasonably normal ovarian function, conception, 
and eventual delivery of a normal, term, living male infant. 


3. It is noted that cretins, ipso facto, are not infertile, and that this fact 
should be kept in mind by those responsible for the care of these unfortunate 
people. 
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SOME OBSERVATIONS ON THE USE OF FEMALE XENOPUS 
LAEVIS FOR THE DIAGNOSIS OF PREGNANCY 


B. M. Hosson, Pu.D., EpInsurcH, SCOTLAND 


(From the University of Edinburgh Pregnancy Diagnosis Laboratory) 


N A recent paper on the evaluation of biological pregnancy tests, Berman’ 
questions the value of amphibians as test animals. Her opinion is based 
upon a personal communication from Professor Rugh in which he states that 
‘“pregnancy urines will occasionally elicit response by ovulation or ejaculation 
of sperm in the toad Xenopus, but the response is so dependent upon the 
physiological condition of the test animal that the results are unreliable.’’ No 
evidence is offered in support of this statement. It might be inferred that the 
term ‘‘physiological condition’’ has a special meaning applicable only to 
Xenopus laevis and not to other species used in biological tests for pregnancy. 
It need hardly be emphasized that the physiological condition of the animals of 
whatever species must be considered before they are used in the various tests 
for the diagnosis of pregnancy. In this respect female Xenopus laevis is rela- 
tively easy to keep in the laboratory under conditions which will ensure that it 
will respond to an injection of pregnancy urine by laying eggs. 

This laboratory has completed 200,000 pregnancy tests with female Xenopus 
in the last 10 years and the results obtained are at variance with the view 
expressed by Rugh. Information about the reliability of the test in pregnancy 
and other conditions where the presence of chorionic tissue is suspected is there- 
fore presented here. 

The Hogben Test 

Female Xenopus laevis which have responded by egg laying to a priming 
injection of 70 I. U. of chorionic gonadotrophin are used in the Hogben 
test. For the diagnosis of pregnancy any chorionic gonadotrophin in the urine 


is concentrated, before injection into the toad, by the method developed by 
Seott? and modified by Landgrebe and Hobson.* 

The detailed information about the conditions under which the test animals 
are kept in this laboratory, the effects of temperature, light, the weight of the 
toad, and the interval between injections and feeding upon oviposition in 
Xenopus laevis are given by Landgrebe,*:*° Landgrebe and Hobson,* and Hob- 
son.*»* Xenopus is extremely viable and survives well in the laboratory and 
some of our test animals are at least 12 years old. In our stock of more than 
5,000 toads, death from all causes is 2.7 per cent per annum. It is not known 
how many of these deaths are due to natural causes, but approximately 2.0 per 
cent occur within a day or so after an injection. 
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Specificity of the Hogben Test.—Pituitary gonadotrophin in urine has a 
predominately follicle-stimulating effect upon the mammalian ovary and, in some 
tests for pregnancy in which rodents are used, false positive results are caused 
when this gonadotrophin is excreted in large amounts. Female Xenopus does 
not lay eggs when injected with the urine of nonpregnant women, with purified 
and highly potent preparations made from the urine of postmenopausal women, 
or with purified extracts of follicle-stimulating hormone made from pituitary 
glands (Armour standard 264-151X). 

Although some steroids will induce ovulation and oviposition in Xenopus, 
these substances are never excreted by nonpregnant women in amounts sufficient 
to cause a positive response. 


Material 

This report is based upon the return of questionnaires which were sent out 
with the result of every test done between 1952-and 1956. Ejighty-one thousand. 
nine hundred and sixty tests were done and 23,225 questionnaires were returned 
for these tests. Extensive inquiries were made of clinics, hospitals and general 
practitioners as to why more of our questionnaires were not returned. The 
invariable reply was that these would be returned if the result of the test and 
the clinical diagnosis did not agree. It therefore seems likely that the results 
obtained from the questionnaires may be biased toward the overreporting of in- 
accurate results. These questionnaires related to 1,191 tests for women with 
hydatidiform moles, 204 tests for women with chorionepitheliomas, 21,510 tests 
for pregnant and nonpregnant women, and 320 tests for men with testicular 
neoplasms. 


Results 


In 23,049, or 99.3 per cent of the cases in which the questionnaires were 
returned, the results were clinically substantiated. In 176 cases the result of 
the biological test did not agree with the clinical diagnosis and in each of these 
cases a negative result had been obtained where chorionic tissue was present. 
It was found that 51 of these false negative results were from women who had dis- 
turbed pregnancies at the time the urine was sent in for testing and who subse- 
quently aborted. Twenty-three other women had a similar history but did not 
abort and were delivered either at term or prematurely, as in the case of a twin 
pregnancy. Four other tests for which a negative result was given were from 
women with a hydatidiform mole in situ. Urine specimens from these women 
were collected the day before the moles were aborted. The remaining 98 false 
negative results were from women who had apparently normal pregnancies. 


Cost of the Test 


A high degree of accuracy, speed, and specificity are acknowledged essentials 
of any nonclinical test for pregnancy. At the same time the cost of achieving 
these requirements must not be prohibitive. From my own experience in using 
different animals, the cost of the Hogben test is about one-twentieth of the 
Aschheim-Zondek test and one thirty-fifth of the cost of the rat ovarian hyperemia 
test. The comparative cheapness of the Hogben test is largely due to the fact 
that Xenopus is used repeatedly and a large stock of test animals does not have to 
be constantly replaced. 


Comment 


Berman’s primary objection to the Hogben test as a method of pregnancy 


diagnosis is that the results are dependent upon the physiological condition of 


the test animal. It is true that only sexually mature female toads can be used, 
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and in the same way it is of paramount importance that sexually immature 
animals be used in the Aschheim-Zondek, Friedman, and rat ovarian hyperemia 
tests if false results are to be avoided. 

Another objection to the test is that the urine is concentrated before in- 
jection and that the time taken to do this is excessive. In this laboratory 2 
technicians can concentrate 100 urine specimens in 3.5 hours. The removal of 
toxic substances during concentration has reduced the number of toads that die 
after an injection to about 2.0 per cent per annum. This compares most favor- 
ably with the 10 to 12 per cent of animal deaths following an injection when this 
laboratory used the Aschheim-Zondek test. Frank and Berman® reported that 
8.0 per cent of their rats used in pregnancy tests died from the injection of urine. 

The Hogben test as done in this laboratory has an accuracy of 99.3 per cent, 
as judged by the return of questionnaires for tests done between 1952 and 1956, 
and, like other tests for pregnaney, does give some false negative results. One 
apparent exception is the rat ovarian hyperemia test. Berman’ reported 
that it vielded completely accurate results in over 9,000 tests, but advoeated the 
use of 2 rats per test because 3.5 per cent of her rats did not respond when 
injected with urine from pregi:iat women. The approximate chance of both 
rats used in a test being refractory is 1 in 1,000, which makes it improbable 
that a pair of refractory rats would not come together in over 9,000 tests. 

Foote and Jones?® and Schwabacher" found that when only one toad was 
used for each Hogben test the accuracy of the method was 95 to 96 per cent. 
The accuracy of the test can be inereased to more than 99.0 per cent by in- 
jecting a second toad if the first one fails to lay eggs. 

Failure of the toads to respond is not the only reason for false negative 
results. We have found that substitution of urine occurs in some cases, par- 
ticularly those of medicolegal interest. Specimens may be incorrectly labeled 
before they are sent, when several are collected at the same time from women 
attending a clinic. 

False positive results with the Hogben test have occasionally been reported 
in the literature. Between 1952 and 1956, 6 positive results were returned to 
us as doubtfully correct. Investigation showed that all these women had his- 
tories of persistent abortion and were most likely pregnant at the time the test 
was done. A positive result followed by a return of menstruation is not 
incompatible with the presence of a pregnancy at the time of the test. 


In this laboratory no positive results were obtained when 380 urines from 
women with secondary amenorrhea and menopausal and postmenopausal women 
were concentrated and injected into female Xenopus. These same urines, when 
assayed by the mouse uterus method of Levin and Tyndale,!* were estimated 
to contain from 200 to 1,000 mouse units of pituitary gonadotrophin per 24 
hour specimen. Injection of concentrated preparations made from urines col- 
lected during the menstrual cycle, particularly about the estimated time of 
ovulation, also failed to produce egg laying in Xenopus. 

Hobson® pointed out that some toads continue to lay eggs up to 5 days after 
an injection, and to avoid false positive results test animals must be used in 
rotation and not haphazardly, and taken from and returned to the correct tanks. 
False positive results which have occasionally been reported in the literature 
may be due to spontaneous ovulation and oviposition and can probably be related 
to the conditions under which the test animals are kept. 


It is emphasized that the diagnosis of pregnancy by the Hogben method is 
extremely accurate if reasonable precautions are taken to control the conditions 
under which the test is done. 
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Summary 


The Hogben test is a specific, rapid, cheap, and highly accurate method 
for the diagnosis of pregnaney. Purified and highly potent preparations of 
follicle-stimulating hormone prepared either from the urine of postmenopausal 
women or anterior lobe pituitary glands do not cause egg laying in Xenopus. 
Spontaneous ovulation and oviposition do not occur among test animals kept 
under uniform laboratory conditions. 


I gratefully acknowledge a gift from Dr. 8. G. Johnsen, of the Hormone Department, 
Statens Seruminstitut, Copenhagen, of a purified preparation of gonadotrophin from the 
urine of postmenopausal women. Grateful thanks are also due to Dr. 8. L. Steelman of the 
Armour Laboratories, Chicago, for making available a sample of purified follicle-stimulating 
hormone, Armour Standard 264-151X. 
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INTRAMUSCULAR IRON THERAPY IN PREGNANCY 
A Preliminary Report 


LAWRENCE ScHWwartTz, M.D., NEw York, N. Y., 
J. Conrap GREENWALD, M.D., Great Neck, N. Y., 
AND Dina TENDLER, NEw York, N. Y. 


(From the Departments of Hematology, and Obstetrics and Gynecology, The Mount Sinai 
Hospital, New York) 


N RECENT years enlarging interest has developed in the problems of 

iron metabolism and anemia in pregnancy. There has been an increasing 
number of articles, especially in the British medical literature,'* describing 
successful programs to prevent or treat the so-called ‘‘physiological anemia’’ 
of pregnancy by the routine prenatal administration of oral iron. Some 
writers deny the fact that the anemia is physiological since it can be largely 
prevented by proper therapeutic measures in the prenatal period. There- 
fore some authorities® ° suggest the term ‘‘apparent anemia’’ or ‘“‘pseudo- 
anemia’’ as a more satisfactory term for the entity of low hemoglobin con- 
centration in pregnancy. The antenatal curve of the mean hemoglobin 
level is generally well known.” Despite the depression of hemoglobin read- 
ings in normal controls, the total hemoglobin in the body has been shown*® 
to increase by 15 per cent during pregnancy. Unpublished data gathered 
in our ceclinic agree with the findings of others in regard to hemoglobin 
values during pregnaney when no iron supplement is provided.* 

The prenatal clinic population of The Mount Sinai Hospital is predomi- 
nately Puerto Rican with the remainder rather evenly divided between 
Negro and white. In a special hematology clinic operating in conjunction 
with the Department of Obstetrics and Gynecology, we carefully studied, 
treated, and followed antepartum patients referred to us from the main 
prenatal clinic because of low hemoglobin values. A complete blood count, 
hematocrit, sickle-cell preparation, and stool examination for ova and para- 
sites were all part of the routine, basic laboratory work-up. A small but 
significant number of the patients with more severe grades of anemia were 
proved to have parasitic infections, frequently multiple. However, the 
vast majority of the patients were found to have a simple hypochromie micro- 
eytic anemia. In patients with uncomplicated iron deficiency anemia, oral 
iron was instituted and was usually effective as long as the patient was faithful 
regarding her daily dosage. Adequate amounts of asorbiec acid were also 
given through the medium of multivitamins. 
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Unfortunately, a certain number of gravid women have sufficiently dis- 
turbing gastrointestinal side effects from oral iron therapy to make its con- 
tinuation impossible. Other circumstances which create difficulty in treating 
anemia during pregnancy are delay in reporting for prenatal care until late 
in pregnancy, prolonged nausea and vomiting, or an apparent inability to 
absorb iron effectively from the intestinal tract (with or without the addition 
of oral hydrochloric acid therapy). Until recently only three approaches 
have been available when oral iron therapy was not practical, namely: trans- 
fusion, intravenous iron, or no therapy other than diet. The dangers of trans- 
fusion are all too well known.’ Kartchner and Holmstrom* and other investi- 
gators report varying toxic reactions to the administration of intravenous 
iron medication. The third possible approach, namely, no therapy over and 
above a diet naturally high in iron, is unsatisfactory because of the frequent 
difficulty in making patients eat as they should, plus the almost complete im- 
possibility of absorbing the deficient amount of iron in cases of anemia even 
on the best of dietary regimens. 

Because of dissatisfaction with these three modes of therapy, investiga- 
tors have long sought another approach. An iron-dextran complex* suitable 
for intramuscular administration has recently been developed and we are 
reporting results with this product in 11 antepartum patients. 


Material and Methods 


In each of the 11 cases the diagnosis was established by the proved pres- 
ence of hypochromie anemia and a low serum iron level. Careful history 
plus stool examinations for occult blood excluded patients with certain ob- 
vious sources of blood loss. Stool studies for ova and parasites eliminated 
from inclusion in the series any patient with an active parasitic infection. All 
the patients were in the last trimester of pregnancy when therapy was initiated, 
the majority early in the eighth month. 


TABLE I. DATA ON INTRAMUSCULAR IRON-DEXTRAN COMPLEX THERAPY IN 
PREGNANT PATIENTS WITH IRON-DEFICIENCY ANEMIA 


| | | OBSERVA- 


INITIAL FINAL INITIAL FINAL TOTAL DURATION | TION 
HGB. HGB. SERUM SERUM DOSE OF THERAPY | PERIOD 

PATIENT} (GM.%) | (GM. %) IRON* IRON* (MG. ) (WEEKS ) ( WEEKS ) 
Z.C. 7.3 9.3 70 750 3 3 

E. A. 9.6 12.3 55 115 1,750 7 7 
J.B. 8.7 12.3 40 135 1,250 6 6 
N.C. 8.2 11.8 53 750 3 3) 

C. E. 9.3 13.0 92 163 1,500 4 6 

C. M. 7.2 12.8 55 93 1,500 6 7 
J.T. 7.2 11.1 33 255 1,500 3 4 

re A 7.6 11.6 48 145 1,000 4 6 
D.S. 8.8 12.4 66 130 1,000 4 8 

M. B. 9.0 12.8 75 150 750 3 4 

R. G. 6.8 11.6 40 125 1,000 2 6 


*Serum iron is recorded as gamma/100 ml. 


During the period of observation, a complete blood count and serum iron 
determination were made weekly or more often in certain cases. Therapy 
*We are indebted to Dr. D. Remsen of the Squibb Institute of Medical Research for an 


initial supply of the iron-dextran complex (Imferon) used in this investigation. The material 
was subsequently supplied by the Lakeside Laboratories, Inc. 
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consisted of one to two intramuscular injections ef 5.0 ¢.c. (250 mg. of iron) 
of the iron-dextran complex per week. The total amount of iron given, dura- 
tion of therapy, duration of observation, and pre- and posttherapy blood values 
are summarized in Table I. 

The total dosage of iron administered varied from 750 mg. to 1,750 mg. 
The over-all average increase in hemoglobin per 100 mg. of iron given was 0.32 
Gm. per cent. Our average weekly dose was 284 mg. of iron and the average 
weekly increase in hemoglobin for the total period of observation was 0.66 
Gm. per cent. The serum iron levels, which were initially low, reached normal 
levels in most of the cases, implying not only the utilization of the administered 
iron for hemoglobin formation but also for the replenishment of the body 
stores. 

Iron absorption after intramuscular injection of the iron-dextran com- 
plex also was studied. In an attempt to estimate the rate of mobilization of 
iron from the site of the intramuscular injection, a single intramuscular in- 
jection of 5 ¢.c. of iron-dextran (250 mg. of iron) was administered to each 
of 7 nonpregnant normal women not suffering from any form of anemia. 
Serum iron levels were determined serially 3, 6, and 24 hours after injection 
and in 2 cases daily thereafter for one week. Extremely high peak serum 
iron levels were achieved at the end of the first 24 hours (Table Il). These 
peak levels varied considerably, ranging from 150 to 3,200 ng per 100 ml. The 
absence of reactions in the presence of such high serum iron levels, signifi- 
cantly exceeding the serum iron binding capacity, suggests that the iron was 
circulating in the form of the stable iron-dextran complex rather than the 
toxic ionic form. The serum iron levels declined gradually within a period of 
approximately one week, suggesting gradual utilization or storage of the iron- 
dextran, or at least of its iron moiety. 


TABLE II. SERUM IRON LEVELS AFTER A SINGLE INTRAMUSCULAR INJECTION OF 250 MG. OF 
TRON AS IRON-DEXTRAN (50 MG. PER MILLILITER) IN NORMAL NONPREGNANT WOMEN 


SERUM IRON LEVEL (ug %) 
CASE 1 | CASE 2 | CASE 3 | CASE 4 | CASE 5 | CASE 6 | CASE 7 

Preinjection 110 124 150 160 128 
Internal Post 

Injection.— 
3 hours 134 118 132 é 166 180 
6 hours 188 236 200 36 180 160 
24 hours 630 824 150 rH) 3,200 2,925 

days 670 

days 530 610 

days 208 210 

days 164 170 

days 148 160 


Side Effects 


Previous publications have reported the occurrence of brownish-black 
discoloration at the injection site, presumably because of leakage of the ma- 
terial along the needle tract. Discoloration of the skin can often be pre- 
vented more simply in our experience by performing the intramuscular injec- 
tion by the usual technique, deep into the gluteal region, and subsequently 
making very firm vertical pressure over the puncture site for approximately 
) minutes. Staining, even if it does occur, is of no danger, causes no actual 
distress, and spontaneously disappears in one to two weeks. 


Other side reactions noted were essentially inconsequential. All the pa- 
tients complained of some pain at the site of injection, varying from very 
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slight transitory discomfort to a moderate local ache lasting 24 to 48 hours. 
One patient with severe varicose veins of the legs developed a mild super- 
ficial phlebitis in the calf during her second week of therapy. The belief 
that this was an incidental intercurrent episode unrelated to the iron therapy 
is given support by the fact that the inflammatory process resolved despite con- 
tinuation of the gluteal injections of iron-dextran. No other immediate unto- 
ward reactions were observed. Scott and Govan® treated pregnant patients 
with this product and reported no reactions, either local or general; while 
Jennison and Ellis’’ noted local and general reactions which were mild and 
infrequent. Scott’! suggests caution in patients with dermatitis or allergies. 


Comment 


The material studied is tolerated safely and well by the intramuscular 
route. In contrast to intravenous iron (saecharated iron oxide) therapy, 
even when administered very carefully, the incidence of side reactions with 
intramuscular iron-dextran complex is much lower and of less serious nature. 
The preparation appears to be successful in patients who are intolerant of 
oral iron therapy because of gastrointestinal reactions; in patients apparently in- 
eapable of responding to oral iron probably because of malabsorption; and 
in patients who, because of low intellect, superstition, or other reasons, will 
not maintain a regular and an adequate oral iron intake program. According 
to Seott,’ the absorption of intramuscular iron is greatest in patients who 
weigh from 100 to 119 pounds and decreases as the weight increases. The 
final hemoglobin and serum iron levels in our series suggest that the relatively 
high concentration of iron is well utilized for hemoglobin synthesis and for 
replenishment of the body iron stores. The data accumulated demonstrate 
a far more rapid response to intramuscular therapy than to oral iron therapy. 

A theoretical, but undoubtedly real, possibility is the production of hemo- 
siderosis by administration of excess iron-dextran complex. To avoid this 
danger, therapy should be restricted to patients who can have the benefit of 
adequate hematological supervision. 


Summary 


Iron-dextran complex in a concentration of 50 mg. of iron per milliliter 
was administered intramuscularly to pregnant patients suffering from iron- 
deficiency anemia as well as to normal nonpregnant women. The preparation 
was well tolerated and presented no serious side effects. 

When given to pregnant patients with iron-deficiency anemia, the ma- 
terial caused an average hemoglobin increase of 0.32 Gm. per cent per 100 mg. 
of iron, and replenished the depleted iron stores, as evidenced by the restora- 
tion of normal serum iron levels. 

Single intramuscular injections of 250 mg. of iron in the dextran complex 
in normal nonpregnant women gave peak serum iron levels in approximately 
24 hours with a gradual fall to normal in approximately one week. 
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EPIDERMOID CARCINOMA OF THE VULVA: 
AN ANALYSIS OF 238 CASES* 


Part I. Etiology and Diagnosis 


Tuomas H. JR., M.D., Howarp ULFELper, M.D., ANb 
Joe V. Meics, M.D., Boston, Mass. 


(From the Vincent Memorial Hospital, the Gynecologic Service of the Massachusetts General 
Hospital, and Pondville Hospital, {Massachusetts Department of Public Health}) 


© pies fairly recently cancer of the vulva has been one of the most poorly 
managed malignant lesions. Delay in diagnosis together with failure to 
take proper cognizance of the biologic nature and mode of spread of the tumor 
in planning therapy has resulted in a disappointingly low cure rate. 

Responsibility for the diagnostic delay often lay with the patient, who 
found it embarrassing to seek medical advice for the early symptoms of the 
disease. However, in far too many instances in the past, physicians themselves 
failed to heed these early symptoms. Symptomatic treatment for months or 
years would follow until in an advanced stage the diagnosis became all too 
obvious and proper treatment with the hope of cure out of the question. This 
failure on the part of the medical profession itself has been only partially cor- 
rected in recent years, and Scheffey' as late as 1953 reported that over 50 per 
cent of the patients with cancer of the vulva in the Philadelphia area were ex- 
posed to an average physician delay of 19 months. 

If there were shortcomings in the matter of diagnosis, certainly there were 
deficiencies equally as glaring in therapy. Inadequate treatment resulted pri- 
marily from a lack of knowledge of the local behavior of the primary lesion and 
a failure to appreciate the importance and frequency of lymph node spread. 
Admittedly the advanced age and frequently associated diabetes, obesity, and 
cardiovascular disease of the majority of these patients made them poor opera- 
tive risks, and surgeons in the past were far more handicapped and limited 


*This is Reprint No. 192 of Pondville Hospital. 
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in their operative endeavors than those of today. Improvement in pre- and 
postoperative management along with the introduction of blood transfusions and 
better and safer anesthetic techniques has made it possible to carry out safely 
the more extended surgery now known to be necessary to eradicate this disease. 
Antibiotics have also been of help in minimizing the complications of wound 
necrosis and overwhelming sepsis which plagued surgeons working in this field 
in the past and resulted in great morbidity and a significant mortality in the 
postoperative period. 

Thus, the tendency to late diagnosis coupled with a far too universal applica- 
tion of inadequate therapy has until recently produced mediocre results at best 
as far as salvage of patients with this disease is concerned. The pioneer work 
and vastly superior end results of the late Dr. Taussig? of St. Louis represented 
an outstanding exception two decades ago. The excellent results of Stanley 
Way* in England are illustrative of the more recent efforts on the part of 
surgeons the world over to improve the therapeutic attack and to realize the 
true potential curability in the management of vulvar cancer. 

Seeking to evaluate our own efforts as well as to ascertain whether or not 
a trend toward improvement had resulted from more recent advances in surgical 
therapy, we have recently reviewed the experience of the past 25 years at the 
Vincent Memorial Hospital and the Massachusetts State Department of Public 
Health Hospital at Pondville. From 1927 to 1956 a total of 238 patients have 
been admitted to these hospitals, 124 to Pondville and 114 to the Vincent Memo- 
rial. Since the medical staffs responsible for the care of these patients have 
been essentially identical in the two institutions, and inasmuch as patient ma- 
terial, facilities, and methods of study and treatment have also been entirely 
similar, the data from the two hospitals have simply been combined into the one 
large series. It was hoped that this study might also bring forth additional 
information on the nature and behavior of the disease as well as clues to further 
improvements in management. 


Clinical Material 


All patients in this series suffered from primary invasive epidermoid 
carcinoma of the vulva. The vulva is defined as including the labia, clitoris, 
prepuce, fourchette and vestibular region. Excluded from the series were all 
instances of carcinoma of the urethra, vagina or Bartholin’s gland, as well as 
a variety of other malignant lesions of the vulva, including a number of pa- 
tients with carcinoma-in-situ or Bowen’s disease, Paget’s disease, basal cell 
carcinoma, and malignant melanoma. 


Systemic Characteristics of Patients—With the distinet impression that 
patients harboring cancer of the vulva possess many general features in common, 
a careful study of all available information on the 238 patients was made in 
order to define specifically these similarities and if possible assess their signifi- 
eance. Some of these general characteristics of the patients are already well 
known, while others have not been mentioned in past studies and therefore 
seem particularly worth noting. 

Some or all of these systemic features may conceivably be of underlying 
etiological significance, and further study along such lines could be fruitful. 
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Perhaps of more immediate importance, this information, in conjunction with 
an awareness of the significance of the apparent precursor, leukoplakia, may be 
of real value in more sharply defining a particular group of patients who de- 
serve special interest and attention from the standpoint of both prophylaxis 
and earlier diagnosis of cancer of the vulva. The general or systemic charac- 
teristics of the patients so evaluated are discussed in turn in the following 
paragraphs, and those which seem of special significance are enumerated together 
with their rates of occurrence in these 238 patients in Table I. 


TABLE I. SYSTEMIC CHARACTERISTICS IN 238 PATIENTS WITH CARCINOMA OF THE VULVA 


1. Advanced age 70% over 60; 36% over 70 
2. Nulliparity 38% (17% were unmarried ) 
3. Positive serologic tests for syphilis 4.2% (all young, with rapidly grow- 
ing lesions) 
4. Diabetes 8.8% 
5. Obesity, hypertension, premature arteriosclerosis, ete. 56% 
6. Early menopause mean age 3 years earlier 
45 years or younger 48% 
40 years or younger 16% 
7. Other malignancies 13.4% 
Breast 10 (4.2%) 
Endometrium 4 (1.7%) 
Family history of malignancy 21% 


Age: Although seen occasionally in the young woman, carcinoma of the 
vulva is predominantly a disease of quite elderly women. As shown in Table 
II, 70 per cent of the patients in this series were over 60 years of age, and more 
than one third were over 70 years of age. The youngest patient in this series 
was 30; the oldest 102. 

Despite advanced age when their cancer is discovered and the frequently 
associated general disorders discussed below which would seem to make them 
rather poor operative risks, these patients are noteworthy for their longevity in 
spite of their infirmities. Furthermore, as our results show, they tolerate surgery 
of the magnitude necessary to offer them the best possible chance for cure sur- 
prisingly well. If, however, adequate treatment is withheld because of their 
age and the apparent increased operative risk they present, these patients will 
invariably live on, as did our patient of 102, to develop recurrences and ultimately 
succumb after a prolonged and miserable terminal phase, most unhappy testi- 
monials to the double error in judgment in underestimating both the grim poten- 
tialities of the disease and their ability to withstand its proper surgical treat- 
ment. 


TABLE II. AGE DISTRIBUTION OF 238 PATIENTS WITH CARCINOMA OF THE VULVA 


GROUP OF 100 PATIENTS 


AGE GIVEN ADEQUATE 
(YEARS ) NO. PATIENTS % TREATMENT (%) 
40 or less 6 25 1 
41-45 8 3.3 3 
46-50 13 5.5 4 
51-55 12 5.0 7 
56-60 34 14.2 21 
61-65 40 17.8 22 
66-70 38 16.0 14 
71-75 34 14.2 70 19 
76-80 27 14 | 5 
81-85 21 8.8 ia 4 
Over 85 4 3.7 0 


( 

( 
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If cured by adequate surgical therapy the vast majority live in comfort to 
a truly ripe old age. Amazingly enough, in the group given adequate treat- 
ment before 1951, every single patient cured of her malignancy survived at 
least 5 years, one patient, 83 years old when treated, reaching the age of 100. 
Another patient, now 85, is living and well 25 years following radical vulvec- 
tomy and bilateral radical groin dissections for epidermoid carcinoma, Grade ITI, 
and her case represents the longest follow-up. (Note in the last column of 
Table II that the age distribution in patients given adequate treatment was 
essentially the same as that for the entire group of patients in this series.) 


Racial incidence: Only four of the 238 patients were Negro women, an 
incidence of 1.7 per cent, which corresponds closely with the percentage (1.6 
per cent) of Negro women in the total female population of Massachusetts as 
reported by the United States Bureau of the Census for the years of this study. 
The remaining 234 white women represented a typical cross section of the white 
female population of Massachusetts, there being neither preponderance nor 
conspicuous absence of any particular nationality. There was a normal incidence 
of women of the Jewish race. Hence, a simple scrutiny of the total figures does 
not suggest that carcinoma of the vulva manifests any special predilection for 
or unusual behavior in any particular racial group. 

However, 3 of the 4 Negro women were much younger patients (42, 47, 51), 
and all 3 had a history of syphilis and positive serologic tests. The fourth was 
a woman of 74 with both diabetes and leukoplakia, but with a negative serologic 
test and no history of venereal disease. As discussed more fully in the section 
dealing with the association of prior syphilitic infection with vulvar cancer, it 
may well be that its occurrence in Negro women is in part dependent on previous 
syphilis, and that syphilitic women, either Negro or white, who develop cancer 
of the vulva tend to do so at a much earlier age. 


Syphilitic infection—a possible precursor with a further relation to age at 
onset of malignancy, to occurrence of vulvar carcinoma in Negro women, and 
to histologic type of tumor: The serologic test was negative in 196 and un- 
known in 32 patients, leaving 10 patients with positive tests in this series, of 
whom 3 were Negro patients (3 of the total of 4 Negro women in the entire 
series). Most of these women were considerably younger than the usual patient 
with carcinoma of the vulva (30, 42, 47, 47, 47, 49, 51, 56, 64, 76) the 3 oldest 
having vulvar leukoplakia in addition to their previous syphilitic infection. 

There were no patients in this series with prior granulomatous disease of 
the vulva, such as lymphogranuloma venereum or granuloma inguinale, but 
eranulomatous diseases are rarely encountered in this area. Saltzstein, Wood- 
ruff, and Novak‘ have recently reported a significant number of cases in the 
Baltimore area in which vulvar carcinoma arose in previous granulomatous 
vulvar lesions. Most striking was the fact that the 13 patients in their post- 
eranuloma group had developed their cancers at an average age of 15 to 20 
years earlier than patients in the nongranuloma group. It is of great interest 
that 12 of the 13 patients in their postgranuloma series had a history of syphilis 
in addition to one or more of the other granulomatous venereal diseases, and 
12 of the 13 were Negroes, as opposed to 4 of 37 patients in the nongranuloma 
group. 

Eight of 9 vulvar carcinomas in Negroes in Taussig’s® series of 155 eases 
were preceded by syphilis or postsyphilitic granuloma. The average age of these 
8 patients was 38, in contrast to an average age of 58 for the entire group of 
155 patients, and their disease was highly malignant in character. Taussig went 
so far as to suggest that, in the absence of syphilis, cancer of the vulva was 
ordinarily rare in Negroes, possibly because of differences in skin histophysiology 
which did not favor the development of either leukoplakia or malignancy. It 


838 GREEN, ULFELDER, AND MEIGS Am. J. Obst. & Gyne 


April, 1958 


seems unlikely that the higher venereal disease rate in the Negro population 
can by itself completely account for the striking degree of correlation in all 
these series between syphilis and the occurrence of vulvar cancer in the Negro 
woman. 

Saltzstein, Woodruff, and Novak‘ also observed that in their postgranuloma 
group the lesions were extensive, rapidly growing, and undifferentiated in type 
histologically, but that lymph node involvement was much less frequent. In 
the 10-patients with syphilis in our series the lesions were also all large and 
rapidly growing and likewise tended to show a more undifferentiated microscopic 
picture (only one was epidermoid carcinoma, Grade I, 5 were Grade II, and 
4 were Grade III). Lymph node spread in these patients with syphilis but with- 
out coexisting granulomatous vulvoinguinal diseases occurred with the usual 
frequency, however. In 6 patients lymph node involvement had not occurred 
and 5 are living and well 5 or more years later, but of 4 with positive nodes, 
only one has been cured. 

It is difficult to escape the conclusion that preceding syphilitic infection may 
in some way favor the development of carcinoma of the vulva, and, if this be 
so, then it may even be a more potent precursor state than vulvar leukoplakia- 
hence the earlier age at onset of the malignancy, the rarity of vulvar cancer 
in the Negro in the absence of syphilis, and the more rapidly growing, micro- 
scopically more undifferentiated type of tumor encountered. 


Presence of diabetes: Twenty-one of the 238 patients are known to have 
had diabetes, an incidence of 8.8 per cent. Only 3 of these patients were less 
than 50 years of age (41, 42, 46), the majority being rather elderly (54, 56, 
60, 61 [2], 62, 66, 68, 70, 71 [2], 73 [2], 74 [2], 75, 81, 102). This con- 
siderably increased incidence of diabetes in patients with cancer of the vulva 
was identical in the two hospitals neither of which has facilities which attract 
diabetics per se in numbers greater than are ordinarily encountered in the 
general population, and is of a magnitude quite similar to the roughly 10 per 
cent incidence noted in other reported series of patients with vulvar cancer. 

The question of whether or not diabetic vulvovaginitis might have been 
present and in some way predisposed these patients to the development of cancer 
of the vulva was immediately raised. Fortunately the records were quite ac- 
curate and helpful in this regard, as many of these patients had been under 
medical observation because of their diabetes for years prior to the appearance 
of their vulvar cancers. No evidence whatsoever for this possible explanation 
of the increased frequency of cancer of the vulva among diabetics was forth- 
coming. Only one of these patients had a definite history of diabetie vulvo- 
vaginitis, a 42-year-old woman with no leukoplakia, whose intermittent vulvitis 
of 7 years’ duration had always responded to improvement in the regulation 
of her diabetes, and in fact was not a significant problem at the time her cancer 
was discovered. In contrast, 16 of the diabetic patients (76 per cent) had 
proved vulvar leukoplakia. Thus the etiological significance, if any, of the 
diabetic state relative to the development of both leukoplakia and carcinoma of 
the vulva is most likely based on a more fundamental metabolic or hormonal 
mechanism. 


Marital status and parity: Forty patients were single women, amounting 
to 17 per cent of the total group, a proportion which is two and a half times 
the fairly constant percentage of unmarried women. over 30 (7 per cent) in the 
state of Massachusetts during the years of study. The parity of only 215 of 
the 238 patients could be ascertained with certainty, and of these, 133 were 
parous and 82 were nulliparous (38 per cent), again a considerably greater 
proportion of nulliparas over the age of 30 than is encountered in the general 
population of women over 30 years of age. Thus, as in the case of carcinoma 
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of the endometrium, cancer of the vulva appears to occur somewhat more fre- 
quently among single and nulliparous women. There is no explanation for this 
apparent predilection, but it may well depend upon as yet obscure metabolic 
or hormonal factors. 


TABLE III. AGE AT MENOPAUSE OF 149 PATIENTS WITH VULVAR CANCER 


AGE NO. PTS. 
20 
31 2 
33 1 
35 2 
4% 
36 1 
37 3 
38 2 
39 
40 8 
16% 
4] 4 
42 11 
43 
44 
45 25 
48% 
46 4 
47 
48 16 
49 7 
50 22 
87% 
51 D 
52 6 
53 6 
54 0 
55 2 


Age at menopause: In 149 of our eases the patient’s statement as to her 
age when she had experienced her last menstrual period was known. It was 
discovered that a strikingly high percentage of these women had undergone 
the menopause at a considerably earlier age than is usual for women of the 
United States. Sixteen per eent had ceased menstruating by the time they 
were 40 years of age, and 48 per cent had completed the menopause by the 
age of 45, as shown in Table III. The customary numerical peaks at ages 40, 
45, and 50 have been noted by others studying the age at the menopause; these 
are undoubtedly simply due to the tendeney on the part of many women in 
recalling the event to report their age to the nearest round figure. All studies 
of age at the menopause are therefore to some extent inaccurate, but this does 
not invalidate the results when used for purposes of comparison. In Table IV 
the trend in menopausal age in our patients with cancer of the vulva is com- 
pared with the results of studies of menopausal age in two groups of normal 
women quoted by Fluhmann! in the latest edition of his book, The Management 
of Menstrual Disorders. As noted by Fluhmann, a probable tendency toward 
a later menopausal age in American women may be discerned by comparing the 
1910 with the 1956 series. In any ease it is clearly apparent that our patients 
with vulvar cancer tend to have undergone a much earlier menopause than the 
average woman in this country. In this respect patients with cancer of the vulva 
differ from patients with cancer of the endometrium who tend to have a late 
menopause, although both groups of women share in common a high incidence 
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of diabetes, obesity, hypertension, and premature arteriosclerosis. To our knowl- 
edge this observation has not been made before but it does seem significant. The 
possibility is again suggested that some underlying variation in female steroid 
hormone physiology is present in these patients and may be related to the even- 
tual development of malignant change in the vulvar epithelium. 


TABLE IV. COMPARISON OF AGE AT MENOPAUSE IN NORMAL WOMEN AND WOMEN WHO 
DEVELOPED VULVAR CANCER 


MENOPAUSE % oF 400 WOMEN % OF 368 WOMEN 
COMPLETED % OF 149 PATIENTS (KELLY AND NORRIS, (FLUHMANN AND EMGE, 
BY AGE WITH VULVAR CANCER 1908, 1910) 1954, 1956) 

40 16 

45 48 25.5 19 

50 87 77.5 65 

53 99 

55 100 98 94 


Obesity, hypertension, premature arteriosclerosis: One hundred and eleven 
patients were recorded as being markedly overweight. Twenty-one of these 
women had diabetes, and the majority had truly significant hypertension as 
well as evidences of long-standing generalized arteriosclerosis. Twenty-three 
additional women had. markedly elevated blood pressure and signs of the pre- 
mature onset of diffuse arteriosclerotic changes in the absence of obesity. The 
remaining 104 patients either did not possess this combination of systemic 
characteristics or accurate data with which to determine their general status 
were lacking. Thus, the typical patient with cancer of the vulva seems to be an 
elderly obese woman, often diabetic, with hypertension and generalized arterio- 
sclerotic changes of long duration. Again it should be emphasized that in spite 
of their age and frequently associated medical diseases, these patients are actually 
good operative risks and withstand exceedingly well the radical surgery necessary 
for proper treatment of their vulvar malignancy. 

Multiple malignancies and family history of malignancy: A surprisingly 
high incidence of multiple primary malignancies was revealed, 32 patients (15.4 
per cent) having had cancers at another site prior or subsequent to the develop- 
ment of their vulvar carcinoma. One patient had three independent cancers ot 
the breast, cervix, and vulva. 

Furthermore, of 192 patients from whom an accurate family history was 
available it was positive for malignancy in 40 (21 per cent) and strongly positive 
in 12 of these 40. (Three of the 40 were among those with multiple malignan- 
cies. ) 

This astounding tendency on the part of patients with vulvar cancer to 
develop malignancy in other areas is in marked contrast to the 3.7 per cent 
incidence of double malignaney noted by Warren and Gates® in over 1,000 
cancer autopsies, and the 5 per cent incidence of double malignancies reported 
by Liu and Meigs’ in a group of 473 patients with cancer of the uterine cervix 
and corpus. Liu and Meigs also obtained a positive family history for cancer 
in 19 per cent of their patients. 

The conclusion that some unknown and possibly rather generalized car- 
cinogenic factor or factors of profound significance is at work in these patients 
is almost inescapable. As noted in Table V the significant malignancies most 
frequently encountered were cancer of the breast and cancer of the endometrium. 
Oddly enough, although the incidence of diabetes in patients with cancer of 
the endometrium is also known to be high (roughly 10 per cent), in none of 
the 4 patients with both cancer of the vulva and the uterine corpus was diabetes 
detected. Both cancer of the breast and cancer of the endometrium, however, 
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are known to be influenced by female steroid hormone physiology. The high 
incidence of diabetes, the typical patient characteristics of obesity, hyperten- 
sion, and premature arteriosclerosis, and the increased frequency with which the 
single state, nulliparity, and an early menopause are noted also combine to sug- 
gest a possible steroid hormone or metabolic disorder in the background. 


TABLE V. SITES OF OTHER MALIGNANCIES IN 32 PATIENTS (13.4 PER CENT) WITH 
CARCINOMA OF THE VULVA 


Breast 10 (4.2%) 
Endometrium 4 
Cervix 3 
Ovary 2 
Bladder 2 
Skin 5 
Colon and rectum 3 
Stomach 2 
Parotid 
Brain 1 


Cutaneous Factors.— 

Generalized: There was no evidence that generalized skin disorders had 
any bearing on the development of vulvar cancer. On the contrary this group of 
238 patients seemed surprisingly free of other skin diseases, only 4 having 
psoriasis; 3, eczema; 4, generalized hyperkeratoses, due in 2 cases to prolonged 
treatment with arsenicals. As mentioned previously, 5 patients had small skin 
cancers elsewhere on the body, either before or after treatment for the vulvar 
malignancy. This appears to be about the normal expected incidence of ordinary 
skin cancer in any group of women. Certainly it is quite apparent on many 
grounds that cancer of the vulva is not just another skin cancer. The usual 
skin cancer, occurring in areas exposed to the elements, particularly sunlight, 
has a behavior pattern entirely different from that of cancer of the vulva, 
an organ rather than an area of skin, and it is not surprising that no relation- 
ship between the two can be discerned. 


Local—Vulvar leukoplakia: The most significant etiological factor of all was 
the presence of leukoplakia of the vulva in the vast majority of these patients. 
One hundred and thirty-seven of these 238 women (58 per cent) had proved 
vulvar leukoplakia and, if the 47 patients in whom information on this point 
was lacking are omitted from the calculations, the percentage is even higher 
(72 per cent). It should be made clear that vulvar leukoplakia is considered 
to be a definite and distinct disease entity, distinguishable from other vulvar 
changes which may superficially resemble it by its clinical appearance and by 
confirmatory biopsy showing the characteristic microscopic picture. It is in 
this sense that we employ the term leukoplakia of the vulva, and it is only the 
lesion so diagnosed after critical study, both gross and microscopic, that bears 
this significant relation to the occurrence of carcinoma of the vulva. For ex- 
ample, the phrase kraurosis vulvae can be a misleading one, for to some it is 
synonymous with leukoplakia, while to others it simply connotes a shrunken, 
leathery vulva, the end stage of a variety of prior vulvar lesions, including 
simple atrophy as well as leukoplakia. Further discussion of leukoplakia, krauro- 
sis vulvae, and the controversy concerning the terminology and relationships 
between these various vulvar skin changes is beyond the scope of this report. 

Only 54 patients, including the young women with positive serologic tests 
for syphilis, are definitely known not to have had leukoplakia. In 3 patients of 
this group cancer developed in a vulva extensively involved by condyloma ac- 
cuminatum. All 3 were young women in their thirties and in all 3 eases the 
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lesions were histologically of low grade. Five other patients had multiple co- 
existing senile hyperkeratoses of the vulvar area and their vulvar cancers were 
also of a low grade of malignancy. 

Thus, true leukoplakia of the vulva is apparently a local precursor of 
extreme importance and perhaps well deserves the title of squamous-cell car- 
cinoma, Grade 14, applied by some pathologists. Taussig* reported 69 per cent 
of his patients with epidermoid carcinoma of the vulva to have a coexisting 
leukoplakia, and the strong association between the two diseases has long been 
known. One must certainly consider recommending prophylactic simple vulvee- 
tomy for patients with vulvar leukoplakia, and at the very least these women 
must be urged to return frequently for careful follow-up observation and biopsy 
of any suspicious areas. As there is no satisfactory medical treatment for the 
distressing symptoms of leukoplakia itself, many of these patients are best man- 
aged by simple vulvectomy anyway, with careful removal of as nearly all of 
the involved skin as technical considerations permit. 


Anatomic Location of the Primary Lesion 


Table VI shows the distribution of vulvar sites and Table VII lists the 
apparent site of origin of the primary growths in these 238 patients. It is ap- 
parent that most epidermoid carcinomas of the vulva originate in the labia 
and involve primarily the anterior portion of the vulva. Carcinoma of the 
elitoris accounted for only 7 per cent of the growths in this series. 


TABLE VI. DISTRIBUTION OF VULVAR SITES 


INVOLVEMENT CASES 
Anterior half of vulva only 169 
Posterior half of vulva only 34 
Both anterior and posterior vulva 35 


TABLE VII. ANATOMIC SITES OF ORIGIN 


SITE NO. CASES 


Labia 183 

Clitoris 16 

Vestibule 7 

Perineum 7 

Prepuce 6 

Too extensive to classify 19 
Symptoms 


The symptoms encountered in these 238 patients are listed in approximately 
the order of their frequency in Table VIII. Only 4 patients were asymptomatic 
when the lesions were detected. As might be expected, the classical symptoms of 
pruritus and awareness of a vulvar lump were the two most commonly recorded. 
It is interesting to note that a disagreeable burning on urination with or with- 
out vulvar pruritus or lump was the next most frequent presenting symptom. 
It is hardly necessary to point out that, just as in the ease of vulvar pruritus, 
the complaint of dysuria in an elderly woman merits a careful investigation 
including thorough pelvic examination, not just a urinalysis and symptomatic 
treatment. 

Uleeration which failed to heal, as well as pain, bleeding, and discharge 
were also frequent symptoms causing patients to seek medical advice. Nearly 
a third of these growths were associated with considerable pain, emphasizing 
again that the commonly held belief in the painlessness of malignant lesions 
in general is erroneous, particularly in this area. 
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By and large, the nature and frequency of symptoms encountered were 
roughly the same, regardless of the initial extent of disease or subsequent re- 
sponse to treatment, with one exception—none of the patients who themselves 
had noted a lump in the groin were cured in spite of attempts at adequate 
treatment in half of the cases. 


TABLE VIII. SymMproMs IN 238 PATIENTS 


SYMPTOM NO. PATIENTS 
Vulvar lump 114 
Pruritus 104 
Dysuria 
Pain 
Uleeration 
Bleeding 
Discharge 
Lump in the groin 
Cachexia 
None 
Leg edema 
Bowel dysfunction 
Unknown 


Duration of Symptoms.— 

As shown in Table IX, roughly one fourth of these women had experienced 
symptoms for more than 18 months before treatment. The average duration 
of symptoms for the entire group was 5 months. The patient herself had in- 
variably procrastinated for months before seeking medical advice, but in many 
instances the first physician to see her was either completely or in part re- 
sponsible for the prolonged delay in diagnosis and treatment. 


TABLE IX. DURATION OF SYMPTOMS AND CURABILITY 


238 PATIENTS SEEN 147 PATIENTS TREATED 
DURATION OF SYMPTOMS | NO. CURED | % 
Less than 6 months 30/51 59 
6-12 months 10/34 29 
12-18 months 4/11 36 
18-24 months 1/7 14 
2-3 years 4/12 
3-4 years 5/11 39 
4-5 years 0/2 
More than 5 years 9f 3/6 
Unknown ‘ 3/11 
None 1/2 


bo 


Physician Delay in Diagnosis—Numerous reports in the recent literature 
attest to the notoriously prolonged delay in diagnosis in this disease and to the 
unfortunate role of the medical profession itself in this delay in the past. 
Lest we become complacent in this regard and assume that progress will be 
inevitable and swift, it is worth mentioning that the factor of physician delay 
in diagnosis was identical in the group of 148 patients treated from 1927 to 
1945 and the group of 90 women treated from 1946 to 1956 in this series. 
Roughly 45 per cent of the patients in both groups were exposed to a physician 
delay in diagnosis averaging 12 months. 


Relation of Duration of Symptoms to Curability— Referring again to Table 
IX, last column, it is apparent that there is a definite and striking correlation 
between duration of symptoms and ultimate curability of the disease. The 
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fact that when the duration of symptoms was longer than 2 years there is some 
reversal of this trend toward diminished curability may be partly due to the 
difficulties in determining exactly the point at which symptoms of carcinoma 
become superimposed on symptoms of a pre-existing leukoplakia, but is probably 
primarily due to the fact that many patients surviving with symptoms of un- 
treated cancer for more than 2 years had lesions of a somewhat lower grade of 
malignancy. 
Diagnosis 

The Local Lesion.—The nature of the primary disease is often evident on 
mere inspection, but biopsy confirmation is easily secured and should be done 
in all cases, tissue being obtained near the edge of the lesion to insure a sample 
of suitable viability and activity for histologic study. In the case of small early 
lesions, however, particularly those in association with vulvar leukoplakia, it 
is often difficult to tell on clinical grounds alone whether or not malignant 
change has occurred. Biopsy of all suspicious vulvar lesions is therefore manda- 
tory if malignant disease is to be detected in its early stages. 


Clinical Estimate of Lymph Node Involvement.—As pointed out by oth- 
ers,® ® ® clinical estimation of the presence or absence of lymphatic spread is 
notoriously inaccurate. In Table X the 147 patients in whom both the clinical 
appraisal and subsequent histologic status of the lymph nodes are definitely 
known are divided into two groups according to whether or not palpable inguino- 
femoral nodes were present on initial examination. It is obvious that there is a 
large margin of error in the vicinity of 25 to 45 per cent (roughly 33 per cent 
for the group given adequate treatment), showing the clinical estimation of 
lymph node spread to possess an accuracy only a little better than the toss of 
a coin. 


TABLE X. RELATIVE INACCURACY OF CLINICAL ESTIMATE OF LYMPH NopE INVOLVEMENT 


NO PALPABLE NODES 


PALPABLE NODES 


ADEQUATE ADEQUATE 
TREATMENT TOTAL TREATMENT TOTAL 
Nodes positive 12 (34%) 35 (43%) 23 45 
Nodes negative 22 38 11 (32%) 16 (25%) 
Nodes unknown 1 9 0 4 
Total 35 82 34 65 


‘ 


It is apparent then that there is no place for a ‘‘watch and wait’’ policy 
in the management of this disease. This is to court disaster, as was shown time 
and again in the group of patients who received inadequate treatment. In 
some, the local disease was controlled by a sufficiently radical vulvectomy, but 
the majority of these patients died 3 to 5 years later with metastases in the 
groin and subsequent more distant spread, many of them with no local recur- 
rence. The following case is a typical example of this unfortunate chain of 
events. 


H. T. (M.G.H. No. 164910) was a 59-year-old single woman who had noted pruritus 
and intermittent bleeding from an ulcerated area on the vulva for 3 years. On examination 
she presented a huge lesion measuring 7 by 10 by 2 em. which was papillary and super- 
ficially ulcerated and which on biopsy was shown to be an epidermoid carcinoma, Grade ITI. 
Definitive treatment consisted simply of a wide vulvectomy. This was done in November, 
1938, and she was well and apparently free of any evidence of disease until February, 1943, 
when an egg-sized mass in the right groin was discovered. An attempt at palliation with 
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x-ray therapy was made, but she died later that year of extensive spread of this lymph node 
metastasis. It seems quite likely that had lymph node dissections been done at the time of 
the vulvectomy 5 years previously a cure of the disease might well have been achieved. 


The Vaginal Smear as a Potential Diagnostic and Prognostic Aid.—In re- 
cent years routine vaginal cytology was done on most of these patients, and the 
results in the 42 patients in this series in whom it was performed are of con- 
siderable interest. In 16 patients (38 per cent), the smears were reported posi- 
tive for malignant cells on one or more occasions. None of these patients had 
other primary malignant tumors of the genital tract, and presumably the tumors 
were anatomically situated so as to desquamate partially into the vagina, or the 
malignant cells were contaminants picked up as the smears were taken. Four 
patients had one or more doubtful smears, and in 22 patients the smears were 
reported negative. 

It is obvious that the routine vaginal smear technique is of limited value 
as a diagnostic tool in the detection of early vulvar malignancy, although smears 
prepared directly from vulvar scrapings might yield results of greater and more 
significant accuracy. It is apparent, however, that the vulva must be included 
along with the uterine cervix, corpus, tube, ovary, vagina, and bladder, as well 
as even more distant intraabdominal viscera occasionally, as potential sites har- 
boring malignancy in an asymptomatic patient with no obvious disease, who is 
under study because a routine vaginal smear has been reported positive. 

Furthermore, the vaginal smear may be of help in the recognition of early 
recurrence or persistent disease following surgical treatment. Two patients in 
this series were discovered to have positive vaginal smears early in the post- 
operative follow-up period, and a brief summary of the course of one of these 
is of interest. 


M. B. (M.G.H. No. 768964), a 55-year-old woman, para ii, was admitted on March 29, 
1954, because of bloody discharge of 5 to 6 months’ duration and a palpable lump in the 
right groin noted one and a half months previously by her physician. She presented a 
3 by 2 by 0.5 em. ulcerating lesion in the posterior half of the right labium with a palpable 
node 2 em, in diameter in the right groin. A preoperative vaginal smear was positive. On 
March 30, 1954, she had a one-stage radical vulvectomy combined with bilateral radical groin 
and pelvic lymphadenectomies. Microscopic examination showed the primary lesion to be an 
epidermoid carcinoma, Grade III. Multiple superficial and deep nodes on the right side were 
found involved by tumor. Fifty-four nodes on the left side were negative. Following a 
relatively uneventful convalescence she was seen in the clinic on May 17, 1954, because of 
low-grade cellulitis of the wound, at which time a routine vaginal smear was found to be 
strongly positive, showing sheets of tumor cells. She was readmitted to the hospital and on 
May 27, 1954, the vulvectomy wound was re-excised. No definite tumor was found in this 
specimen, but subsequent smears have all been negative and she is now living and well 3 
years following treatment with no evidence of recurrent disease. 


Because of the interest of Dr. Ruth M. Graham,’° until recently Chief of 
the Cytological Laboratories of the Vineent Memorial Hospital, in the use of 
vaginal cytology to demonstrate and quantitate the so-called Sensitization Re- 
sponse or S.R. (specific changes in the benign basal cells of the vaginal epithe- 
lium) which she first recognized and described, the vaginal smears of 13 patients 
whose slides were still available and who had undergone adequate treatment for 
vulvar cancer were recently re-examined and S.R. determinations made. As 
noted in her many published reports, in the ease of patients with cancer of the 
cervix the S.R. determinations as well as the closely related R.R. (Radiation 
Response) determinations give evidence of whether or not a patient will respond 
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or is responding to radiation. Furthermore, in patients who undergo radical 
surgery for cervical cancer, she has been able to demonstrate a striking corre- 
lation between S.R. and the presence or absence of lymph node involvement as 
well as ultimate curability. Patients whose preoperative vaginal smears showed 
good S.R. (more than 10 per cent of the benign vaginal cells showing the sensi- 
tization response) had a considerably greater incidence of positive pelvic lymph 
nodes, and regardless of lymph node involvement very few were cured of their 
disease by surgery. On the other hand patients in whom S.R. was poor or ab- 
sent had a much lower incidence of involved lymph nodes, and the percentage 
alive and well at 5 years was much higher, even for those with lymph node 
involvement. Conversely, patients with good S.R. (and R.R.) responded very 
favorably to radiation therapy, and in those with poor S.R. (and R.R.) the 
survival rate following radiation treatment was very low. 


This seemed an excellent opportunity to see whether the S.R. phenomenon 
might be applicable in the case of another malignancy, carcinoma of the vulva, 
as well as to test the validity of some of the more fundamental concepts based 
on the study of S.R. and R.R. in patients with cervical cancer. 


TABLE XI. Procnostic AccurAcY OF S. R. DETERMINATION IN 13 PATIENTS WITH VULVAR 
CANCER 


7 Patients With Zero or Poor S.R.— 
6 = zero 8.R.; 1 = 4% S.R. 
Negative nodes 3 
Positive nodes 4 
All alive and well at 12, 9, 6, 414, 3, 2, 2 years 

4 Patients With High S.R.— 

47%, 34%, 27%, 15% 
All had extensive nodal spread 
All dead soon after treatment 

2 Patients With Borderline S.R.— 

1 = 7% S.R. 

Negative nodes 

Alive and well at 3 years 
1 = 6% S.R. 

Positive nodes 

Dead of disease 


It is unfortunate that the original slides were still available of only 13 of 
the 42 patients from whom vaginal smears had initially been obtained. Never- 
theless, the results as shown in Table XI for this small group of patients 
seem quite significant. As a means of detecting the occurrence of lymph node 
spread in a patient with cancer of the vulva, an S.R. determination might be 
helpful to some extent, for 6 out of the 7 patients with any S.R. evident at all 
in their smears had positive nodes and the 4 with high S.R. (greater than 10 per 
cent) had extensive lymphatie spread. A finding of poor or absent S.R. does not 
rule out lymph node metastases, however, for of the 6 patients with zero S.R., 
3 had positive nodes, and of the 3 with only poor 8.R. (less than 10 per cent), 
2 had positive nodes. Thus S.R. determinations were of limited value in actually 
predicting whether or not lymphatic spread had occurred in our eases of ear- 
cinoma of the vulva. 


But as a potential means of prognosis, and hence quite probably as an in- 
dication or manifestation of something very fundamental in the tumor-host 
relationship of the particular patient which will affect the potential curability 
of that patient, the results of the S.R. determinations in this small series of 
patients who underwent radical surgery for cancer of the vulva were highly 
accurate and significant. As might be expected, only the one or 2 patients 
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whose S.R. fell in the borderline range (6 to 7 per cent) between poor and 
good posed any difficulties in interpretation as far as prognosis is concerned. 
Thus, the patients with good S.R., all of them with involved lymph nodes, were 
soon dead of their disease, whereas the patients with poor or absent S.R., half 
of whom had involved nodes, appeared to have been cured of their disease 
by adequate surgery. 

Summarizing, an S.R. determination, if high, was reliable evidence that 
extensive lymphatic spread had occurred and also that the chances of cure were 
remote. If S.R. was absent or low, it could not be relied upon as a sign that 
the lymph nodes were uninvolved, but it did indicate that the chances for cure 
were probably excellent if adequate surgery was carried out. 

We were impressed by these observations, not so much because of the pos- 
sibility that S.R. determinations might be utilized in the management and prog- 
nosis of these patients, but by the fact that here was another demonstration, 
in another malignaney, of the phenomenon of sensitization response and the 
possible validity of the concept that it is related in some way to the nature and 
spread of the tumor as well as to the tumor or host-tumor response to therapy. 


M. B. (M.G.H. No. 768694), whose history was previously summarized 
above is an example of a patient with zero S.R. whose lymph nodes were in- 
volved by tumor, but who is alive and free of any evidence of disease 3 years 
following radical surgery. On the other hand, the poor prognosis for patients 
with high S.R. is illustrated by the following case summary : 


M. M. (M.G.H. No. 768544), a 102-year-old para iv, diabetic woman, was admitted 
on Nov. 26, 1954, because of vaginal bleeding and dysuria of one month’s duration. Exam- 
ination disclosed an ulcerating, infiltrating lesion 244 cm. in diameter on the posterior left 
labium, with a questionably palpable node in the left groin. Biopsy of the tumor showed 


an epidermoid carcinoma, Grade II, and the patient’s vaginal smear was positive with 47 
per cent S.R. 


Because of her extremely advanced age and limited life expectancy at best, an extensive 
local excision amounting to a left hemivulvectomy was done with apparent wide margins 
around the lesion on all sides. Within 6 weeks she had developed pain in the left groin and 
rapidly ulcerating metastatic nodes soon appeared, death in the presence of local recurrence 
and extensive nodal metastases occurring on Feb. 23, 1955, with bronchopneumonia and 
congestive failure. 
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EPIDERMOID CARCINOMA OF THE VULVA: 
AN ANALYSIS OF 238 CASES 


Part II. Therapy and End Results 


Tuomas H. Green, Jr., M.D., Howarp ULFeLper, M.D., AND 
Jor V. Meics, M.D., Boston, Mass. 


(From the Vincent Memorial Hospital, the Gynecologic Service of the Massachusetts General 
Hospital, and Pondville Hospital { Massachusetts Department of Public Health}) 


T IS obvious that an accurate knowledge and understanding of the general 

behavior of the disease itself are essential to planning proper treatment. At 
the outset it should be stated that our experience is in agreement with that of 
most clinics to the effect that radiation therapy is of no value in the primary 
treatment of cancer of the vulva, and is of little benefit even in its palliation. 
There is reasonable doubt as to its relative inherent effectiveness in the control 
of vulvar cancer as compared to that of other skin cancers, and its excessively 
damaging effects on normal tissues in the vulvar region sharply limit the dosage 
which can safely be applied. Furthermore, radiation treatment does not provide 
the best mode of attack on the problem of lymphatic spread, which is of major 
importance in this disease. Thus surgery, properly conceived and executed, is 
the treatment of choice in cancer of the vulva, and if it is to be adequate and 
successful the plan of surgical treatment must deal effectively with those two 
aspects of the natural history of the disease which are most likely to defeat 
the therapeutic effort. 


Fundamental Features of Vulvar Cancer With 
Bearing on Proper Therapy 


Local Lesion.—First, the local lesion, as well as its frequent precursor, 
leukoplakia, is characterized by diffuseness and multicentric foci of origin. The 
presence of multiple, independent areas of carcinoma was clearly demonstrated 
both grossly and by histologic study in 47 of these 238 cases (20 per cent). 
Undoubtedly this factor of diffuse and multicentric origin was in operation in 
many other instances and simply went unrecognized at the time or could not be 
demonstrated because of the size and extent of the lesion in patients with disease 
of long duration. 

The vulva apparently represents a cutaneous ‘‘organ,’’ and perhaps specific 
histochemical differences may set it apart from other areas of skin so that it 
tends to respond physiologically as a unit to whatever may be the stimulus to 
various changes, including neoplasia, within it. Cancer of the vulva cannot 
be considered to be ‘‘just another skin cancer.’’ Not only do there seem to be 
different etiological factors and associated diseases in the background but, more 
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important, it is essentially a diffuse disease involving the entire vulva. Hence 
a truly radical vulvectomy with wide skin margins is all-important to assure 
removal not only of all the obvious malignancy but of the entire vulvar skin 
organ as well. Less radical local procedures in this series were followed all too 
frequently by local recurrence, and by what were probably reoccurrences or new 
primary lesions arising in remnants of vulvar skin, the latter often years later. 
There simply is no justifiable place for local excision or partial or simple vulvec- 
tomy in the proper surgical management of this disease. The following repre- 
sents the extreme in poor management of the local lesion with fatal result in 
spite of the fact that lymphatic dissemination never occurred. 


A. L. (Pondville No. 3000) was a 68-year-old woman who had been troubled by 
pruritus vulvae for 25 years. For 3 years prior to the initial discovery of her malignant 
disease she had noted a painful ulceration of the vulva with intermittent discharge and 
bleeding. During the course of the next 4 years she had multiple local excisions interspersed 
with courses of x-ray therapy and application of radium locally to the recurrences, all of 
this therapy being carried out during the years 1928 through 1931. On her final admission 
in July of 1931 an attempt was made at diathermy excision of the now massive vulvar 
disease, but she died one month later. Autopsy disclosed extensive carcinoma of the entire 
vulva and adjacent regions. None of the regional lymph nodes were involved by tumor, 
and there was no evidence of distant metastases. It seems highly probable that cure would 
have been possible, had this patient been given adequate treatment initially. 


Manner of Regional Lymphatic Spread.—Here again cancer of the vulva 
differs greatly from the ordinary skin cancer by virtue of its marked tendency 
to lvmphatie dissemination. The lymph nodes were involved in 140 of these 
238 patients (59 per cent), and the involvement was bilateral in 74 women 
(53 per cent of the total with lymphatic spread). The nodes were negative 
in 69 patients, and the status of the nodes was unknown in 29 patients. 


TABLE I. RELATION BETWEEN LOCATION OF PRIMARY LESION AND FREQUENCY OF BILATERAL 
LyMpH Nope INVOLVEMENT IN 100 Patients WitH PosiITIvVE Nopes IN WHOM EXACT 
Sire oF Primary Lesion IS KNOWN 


NO. % 
33 Bilateral or Midline Lesions.— 
Unilateral nodes 10 30 
Bilateral nodes 23 70 
33 100 
67 Lesions Essentially Unilateral.— 
Homolateral nodes only 32 48 
No midline encroachment 26 60 
Slight midline encroachment 6 25 
Contralateral nodes only 5 7 
No midline encroachment 2 5 
Slight midline encroachment 3 13 
Bilateral nodes 30 45 
No midline encroachment 15 35 
Slight midline encroachment 15 62 


7 100 


As clearly shown in Table I, although bilateral or midline lesions were asso- 
ciated with a somewhat greater incidence of contralateral or bilateral lymph 
node involvement, even essentially unilateral lesions were frequently accom- 
panied by lymphatic spread to the nodes of the opposite groin. The deep pelvic 
nodes (external iliac, hypogastric, obturator) were frequently involved along 
with the superficial groin nodes of the inguinofemoral region, though an exact 
figure for the incidence of deep pelvic node spread is not available because in 
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many of the early cases the various node groups were not submitted or processed 
separately for histologic study. Thus, an appreciation of the frequency and 
manner of regional lymphatic spread dictates the imperative need for the per- 
formance of bilateral groin dissections in every patient. The frequently tragic 
results of unilateral lymph node dissection are well illustrated by the following 
case : 


E. F. (M.G.H. No. 704009) was admitted to the hospital in June, 1950, because 
of pruritus of the vulva of 6 months’ duration and a painful ulcer of the labium of 3 months’ 
duration. The lesion was 1 em. in diameter, involved the right labium, and there were no 
palpable lymph nodes in either groin. A radical vulvectomy was carried out and 6 weeks 
later was followed by a unilateral radical groin dissection. The final pathologie report 
showed an epidermoid carcinoma, Grade II. Both the superficial and deep lymph nodes 
of the right groin and pelvis were negative for tumor. Because of the unilateral nature 
of the lesion and the fact that the lymph nodes on the same side had been proved negative 
on microscopic examination, it was apparently elected not to do the lymph node dissection 
on the left or opposite side. Nearly three years later in February, 1953, this patient re- 
appeared, having noted a mass in the left groin for 6 weeks. At this time a left radical 
groin and deep pelvic node dissection was carried out. There were many positive nodes 
both in the superficial groin and in the deep pelvic areas. The patient succumbed to further 
extension of her metastatic disease one year later in April of 1954. Again it seems quite 
likely that this patient’s chances for ultimate cure would have been vastly improved had 
the lymph node dissections been carried out bilaterally at the time of her initial treatment, 
nearly 4 years prior to her death. 


It is of particular interest that in this series there were no instances of 
deep pelvic node spread in the absence of superficial inguinal or femoral node 
involvement. Furthermore, as the end result studies show (Table II), when 
properly treated the disease is still highly curable even though the lymph nodes 
are involved. These two facts suggest that lymphatic spread, though frequent, 
is rather leisurely and usually occurs in a predictable, stepwise manner. 


TABLE II. RESULTS OF ADEQUATE SuRGERY, 1927-1950 


ALIVE AND 


DEAD OF | NOT 


WELL 5 YEARS 
NO. OF CASES DISEASE KNOWN OR MORE % 
Negative nodes 29 4 0 25 86 
Positive nodes 36 18 1 17t 47 
Total 65 (+4*) 22 (+4*) 1 42 61 


*Plus 4 operative deaths. 
+Two with positive deep nodes. 


Summarizing, then, adequate surgical treatment must be defined as a radi- 
eal vulvectomy combined with bilateral superficial (inguinal, femoral, and Clo- 
quet’s nodes) and deep (external iliac, hypogastric, and obturator nodes) groin 
dissections, preferably in continuity and in one stage. Nothing less than this will 
suffice if maximum curability is to be achieved. 


Curability—A careful study of the results of treatment in this series of 
patients clearly shows how highly curable this disease may really be if it is 
treated properly by adequate surgery. Although mediocre results in the past 
ean be partly attributed to the prolonged patient and physician delay in estab- 
lishing a definite diagnosis, the all-too-frequent use of inadequate therapy for 
even the most favorable lesions has perhaps been even more responsible for 
the distressingly low cure rate. 
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In Table III the results obtained in the group of patients given what has 
been defined as adequate surgical treatment are contrasted with the results in a 
similar group of patients following various limited and inadequate surgical 
procedures. The lesions in this latter group of patients were believed to be 
equally favorable at the time of their initial treatment, and although proce- 
dures such as partial or inadequate ‘‘total’’ vulvectomy alone or in combination 
with incomplete unilateral or bilateral node dissections were done, they were 
done in the belief that they would be curative. The fallacy of this belief is 
shown in the poor end results. The two-and-a-half-fold increase in the per- 
centage of patients alive and well 5 or more years after an adequate operation 
bears out the wisdom of basing the plan of treatment on the known facts of 
the natural history of the disease. 


TABLE III. RESULTS or THERAPY, 1927-1950 


LIVING AND 
WELL 5 
DEAD OF NOT YEARS OR 

NO. CASES | DISEASE KNOWN MORE % 

No or palliative treatment 53 53 0 0 0 
Inadequate treatment* 78 49 10 19 24 
Adequate treatmentt 69 22 (+4) ft 1 42 61 
Total 200 128 1] 61 30 


LIVING AND WELL 
*TYPES OF INADEQUATE OPERATIONS: 5 YEARS OR MORE 


Local excision 5 
Partial vulvectomy 9 
Partial vulvectomy + unilateral superficial node dissection 5 
Total vulvectomy 48 14 
Total vulvectomy + unilateral superficial node dissection 3 
Total vulvectomy + bilateral superficial node dissection 4 
Total vulvectomy + unilateral radical groin dissection 6 0 
yAdequate treatment is defined as radical vulvectomy plus bilateral radical groin dissec- 


tions, including superficial (inguinal, femoral, and Cloquet’s) nodes plus deep (external iliac, 
hypogastric, and obturator) nodes. 


tPlus 4 operative deaths. 


Further analysis (Table II) of the results in the patients given adequate 
surgical treatment reveals the high potential curability of this disease. Eighty- 
six per cent of the patients with negative lymph nodes and 47 per cent of those 
with involved nodes were alive and well 5 or more years later. As shown in 
Table IV, the prognosis of patients with lymph node involvement varied con- 
siderably according to whether there had been spread to the deep as well as the 
superficial nodes and whether the lymphatic dissemination had been unilateral 
or bilateral. If only the superficial nodes of one side were involved the 5 year 
cure rate (86 per cent) was the same as that for patients with negative nodes, 
and even if the superficial nodes were bilaterally involved, 60 per cent of the 
patients were alive and free of disease 5 or more years following treatment. 


TABLE IV. RELATIONSHIP BETWEEN EXTENT OF LYMPHATIC SPREAD AND CURABILITY IN 
PATIENTS WITH POSITIVE NODES 


SUPERFICIAL NODES 


ONLY DEEP NODES TOTALS 
CURED|TOTAL| % |CURED|TOTAL| % |CURED|TOTAL| % 
Unilateral involvement 12 14 86 1 3 33 13 17 76 
+1 (un- 
known 
result ) 
Bilateral involvement 3 5 60 1 13 8 18 22 
Total 15 19 79 2 16 12.5 17 36 47 


= 
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Various additional factors were analyzed in an attempt to determine whether 
and to what extent they influence the behavior and curability of the disease. 
The relation between type, size, and microscopic grade of the local lesion and 
the occurrence of lymph node spread in the 185 patients treated from 1927 to 
1956 (53 patients who received only palliative treatment having been excluded 
from the total group of 238) is shown in Table V, column A. It is apparent 
that ulcerating lesions were associated with a greater tendency to lymph node 
spread than papillary or infiltrating lesions, and that increasing size as well as 
increasing microscopic grade of malignancy were both in general accompanied 
by increasing incidence of positive lymph nodes. It is equally important to note, 
however, that roughly half of the Grade I lesions had lymph node involvement, 
and that one third of the patients with tumors only 1 em. in size had positive 
nodes. The small, low-grade lesion is therefore potentially as dangerous as the 
larger, histologically more malignant-looking one, and must be so considered, 
particularly from the standpoint of therapy. 


TABLE V. OTHER FaAcToRS AFFECTING CURABILITY 


A B C 
GROUP OF 185 GROUP OF 147 PATIENTS GROUP OF 69 PATIENTS 
PATIENTS TREATED TREATED WHO RECEIVED ADEQUATE 
1927-1956* 1927-1951* TREATMENT, 1927-1951 
Yo OF % OF 
% OF Yo OF PATIENTS % OF PATIENTS 
PATIENTS PATIENTS | LIVINGAND | PATIENTS | LIVING AND 
WITH WITH WELL 5 WITH WELL 5 
FACTORS % OF POSITIVE POSITIVE YEARS OR POSITIVE YEARS OR 
ANALYZED TOTAL NODES NODES MORE NODES MORE 
Grade 
I 29 48 48 47 35 72 
II 50 68 67 33 56 51 
IIT 21 68 69 51 73 69 
100 
Size 
1 em. 13 32 29 55 50 67 
2 cm. 17 52 48 42 31 67 
3 em. 22 67 65 39 61 62 
4 em. 14 63 58 43 44 70 
5 em. 12 75 75 39 71 63 
6 cm. 10 56 56 42 38 50 
7 em. or larger 12 90 90 27 89 44 
100 
Type 
Uleerating 68 65 66 36 67 52 
Papillary 22 34 30 51 28 80 
Infiltrating 10 42 31 54 50 75 
100 


*Fifty-three patients given only palliative treatment were subtracted from the total group 
of 238, to yield 185 patients and 147 patients, respectively, for the analyses in A and B. 


In column B, Table V, the relationship between curability and type, size, 
and microscopic grade of the local lesion is considered for the 147 patients 
treated during the period 1927 to 1951 and observed for 5 or more years there- 
after. Again the ulcerating type of lesion seems to be potentially more difficult 
to cure than the papillary or infiltrating types, and curability also diminishes 
slowly as the size of the local lesion increases. The effect of increasing size is 
particularly noticeable if inadequate operations are done. Of the 19 patients 
living and well 5 or more years after inadequate surgery out of the total group 
of 78 who received inadequate treatment, the lesions were only 1 cm. in diameter 
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in 7, 2 to 4 em. in size in 9, and 5 to 6 em. in only 3 patients. The histologic 
grade of the lesion seems to have little if any demonstrable influence on cura- 
bility, even in the face of the variations in lymph node spread. 


Finally, if one considers only the patients who received adequate treat- 
ment (column C, Table V), it is apparent that all these factors concerning the 
local lesion become less significant as far as prognosis is concerned. The effect 
of increasing size, for example, only becomes really apparent in this group of 
69 patients when the local lesions are 6 em. or larger in diameter and, as will 
be emphasized later, the local extension beyond the vulva itself, so frequently 
encountered with these larger lesions, is perhaps more important from the stand- 
point of curability than size per se or even the presence or absence of lymph 
node involvement. There were a few patients in this series with histologically 
Grade I carcinomas and negative lymph nodes who ultimately died of their 
disease, and all of these women had huge lesions with extensive local spread 
when first seen. 


In summary, then, although variables affecting the local lesion such as type, 
size, and microscopic grade have a bearing on the incidence of nodal spread as 
well as on the apparent curability, these variables are of far less significance 
than whether or not the patient received adequate surgical treatment. In fact, 
increasing microscopic grade and increasing size, with the exception of very 
extensive lesions, appear to have very little effect on curability if an adequate 
operation is done. 


Previous Treatment.—Finally, the possible effect on ultimate curability of 
previous unsuccessful treatment elsewhere prior to admission to our hospitals 
was considered. The percentage of such patients in each of the three 1927-1950 
groups is indicated in Table VI, together with their respective survival rates 
of patients alive and well for 5 years or more, which seem to be essentially 
identical with the survival rates for patients who had received no previous 
therapy. For the group of patients who underwent adequate surgery following 
previous inadequate treatment elsewhere, the usual incidence of lymph node in- 
volvement was noted (50 per cent) and the similarity between the curability 
rate of this group and the rate for patients who had received no prior treat- 
ment held true regardless of whether the nodes were positive or negative. Pre- 
vious treatment had usually consisted of one or more local excisions, although 
in the early years of the series a number of patients had received local radium 
application and/or x-ray therapy, either as the primary therapy or as a sup- 
plement to local excision. Of the patients seen since 1950 only 5 (13 per cent) 
had undergone any previous treatment, in each cave an attempt at local excision, 
suggesting happily that there is now a greater teadency to refer these patients 
promptly for adequate treatment once the diagnosis is made. 


TABLE VI. Errect oF PREVIOUS TREATMENT ON CURABILITY 


NO. WHO HAD NO. WELL 5 YEARS AFTER 
TYPE OF ULTIMATE NO. OF PREVIOUS ULTIMATE TREATMENT WHO 
TREATMENT PATIENTS TREATMENT HAD PREVIOUS TREATMENT 
Palliative treatment 53 17 (32%) 0 
Inadequate treatment 78 24 (31%) 6 (25%) 
Adequate treatment 69 14 (20%) 8 (57%) 
Total 200 55 


Thus it seems clear that although previous inadequate treatment may com- 
plicate the problem of definitive therapy, it should in no way alter the basic 
principles or general plan of surgical management, nor does it appear to have 
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a significantly unfavorable effect on the end result of an adequate operation. 
This simply emphasizes again that whether or not adequate surgery is done is 
far more important than any other aspect of the disease or its management 
as far as ultimate curability is concerned. 


Operative Technique 


Evolution of the present surgical procedure employed in our hospitals has 
been a gradual one, culminating in the almost universal use since 1949 of what 
seems to be a valuable modification of the basic operative approach to this dis- 
ease. A detailed description can be found in An Atlas of Pelvic Operations by 
Parsons and Ulfelder.t The operation begins with the patient in the supine 
position, and the essential new feature is the use anteriorly of a crescent-shaped 
incision (Fig. 1), running from one anterior superior iliac spine to the other, 
from the central portion of which the two limbs of the radical vulveetomy are 
later extended. The use of a similar incision has also been reported by Twombly.” 


Fig. 1.—The initial “crescent” incision, prior to mobilization of skin flaps. (Mons veneris 
and adjacent groin creases seen at right in photograph. ) 

‘(Figs. 1 through 5 reprinted from Green, T. H., Jr.: Carcinoma of the Vulva, in Meigs, 
J. V., and Sturgis, S. H., editors: Progress in Gynecology, New York, 1957, Grune & Stratton, 


Inc., vol. III, pp. 507-519.) 


An upper skin flap is mobilized, and the lateral aspects of the lower skin margins 
are also undermined, so that, although excision of the lymphatics and super- 
ficial nodes in the subcutaneous tissues of the lower abdominal wall, inguinal 
regions, and femoral triangles is quite extensive, actual skin removal in these 
areas is ordinarily limited to excision with generous margins of the mons veneris 
at the time the vulvectomy itself is begun. 


Although firm in the belief that adequate excision of the disease should 
be the only consideration in determining the proper skin margins, our ex- 
perience continues to justify a policy of sacrificing no more than seems neces- 
sary of the normal skin overlying these areas of dissection. There have been 
no local skin recurrences and no groin recurrences following use of the crescent 
incision in this manner, in spite of the conservative handling of the normal 
skin margins. On the other hand, complete or nearly complete primary closure 
of the entire operative incision has been possible in most of our patients, thus 
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avoiding the hazards of secondary hemorrhage from exposed large vessels and 
major wound sepsis and necrosis in large, granulating surfaces, with their asso- 
ciated immediate postoperative morbidity and mortality. These hazards, along 


Fig. 2. 


Fig. 3. 


Fig. 2.—Lower abdominal and superficial groin dissections completed, with the femoral 
triangles laid bare. 

A.L.M., adductor longus muscle; C.F.A., common femoral artery; C.F.V., common femoral 
vein; E.F., external oblique fascia; P.M., pectineus muscle; S.M.. sartorius muscle; S.P., 
symphysis pubis; S.V., saphenous vein ligation site; Sk., undersurface of upper skin flap; 
Spec., mass of dissected tissue turned down toward vulva. 

Fig. 3.—Retroperitoneal exposure of the completed deep pelvic node dissection. 


E.I.A., external iliac artery; E.J.V., external iliac vein; G.F.N., genitofemoral nerve; 
H.A., hypogastric artery; I.L., inguinal ligament; O.N., obturator nerve; P., peritoneum; 
P.M., psoas muscle; U., ureter; U.A., uterine artery. : 
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with the occasional fatal nutritional problems created by the presence of ex- 
tensively denuded, slowly healing wounds, particularly in elderly patients, are 
indeed real ones when large areas in this region are left to granulate or even 
when they are covered immediately by extensive skin grafts, and it has seemed 
wise to avoid them if possible. 


Small skin grafts, immediate or delayed, have been used in a few cases to 
cover defects over the symphysis which occasionally cannot be satisfactorily 
elosed. Obviously, if the primary lesion has actually extended above the symphy- 
sis, or if large groin nodes are adherent to the overlying skin and subcutaneous 
pies: then a much wider removal of skin in these areas is necessary and in- 
dicated. 


de 


Fig. 4.—Typical operative specimen, (Probe lies within urethra, the distal third of which 
was excised because of proximity of the lesion.) 


This crescent type of incision makes possible a wide, single-stage, com- 
pletely en-bloe dissection of the primary lesion in continuity with the regional 
lymphaties. Included are both the superficial and deep nodes of the inguino- 
femoral area and pelvis, as well as the important mons veneris and adjacent 
soft tissues, where local recurrences have been noted in the past. In Fig. 2 the 
subeutaneous tissues of the lower abdominal wall, groins, and mons veneris are 
shown, having been mobilized down toward the vulva along with the super- 
ficial inguinal and femoral nodes and lymphatics of both sides. The cleanly 
dissected bed of the left superficial groin is clearly seen in this photograph. 
Access to the deep pelvie nodes is then obtained by an incision in the external 
oblique aponeurosis a few centimeters above and parallel with the inguinal liga- 
ment rather than by division of that structure, as satisfactory repair following 
division has proved difficult. The excellent retroperitoneal exposure of the ex- 
ternal iliac, hypogastric, obturator, and even common iliac node areas is well 
shown in Fig. 3. 
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Inasmuch as the deep pelvic node dissections have seemed to add little 
to the difficulty, risk, or time consumed in doing the total operation, we have 
usually preferred to incorporate them into our standard procedure, rather than 
adopt a method such as routine frozen section or cytologic smear of Cloquet’s 
nodes in an attempt to determine on the operating table which patients should 
or should not undergo the deep dissections. If, however, as the operation pro- 
gresses, circumstances should warrant it, the retroperitoneal deep node dissections 
can conveniently be postponed and done at a later date as a second stage proce- 
dure. In such a case, if pathologic examination of the superficial nodes reveals 
no involvement, the deep pelvie node dissections might safely be omitted alto- 
gether in a poor-risk patient, for as previously mentioned we have not as yet 
encounterd any instances of deep pelvic node involvement in the absence of 
spread to the superficial nodes. It should be clearly understood, however, that 


Fig. 5.—Healed incision three weeks following operation. 


in our opinion this is the only situation in which a procedure less than what 
has already been defined as adequate surgical treatment might be considered 
or recommended. For it is obvious that, with the lymph nodes involved in over 
half of the patients, this less complete operation will only occasionally be suf- 
ficient for cure. 

Upon completion of the lower abdominal and radical groin dissections, the 
mass of tissue, still in continuity with the vulva centrally, will have been mo- 
bilized to a point just below the pubie symphysis. The crescent incision is then 
partially closed from either end toward the center, the patient placed in lithotomy 
position, and the vulvectomy done, with extension of two lateral incisions down 
from the crescent wound so as to remove the entire mons veneris and vulva with 
generous margins all around. As much vagina as is deemed necessary is ex- 
cised, and if indicated the distal portion of the urethra may be sacrificed with- 
out significant loss of function. As noted later on, more extensive local spread 
may demand more radical removal of adjacent pelvic organs. Fig. 4 shows a 
typical specimen illustrating the wide local removal in continuity with the 
node-bearing tissue, and Fig. 5 shows the excellent primary healing obtained 
in this patient three weeks following the operation. 
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This new operative approach has the important and obvious advantages 
of all en-bloe dissections and on that basis alone is superior to the old method 
of following the radical vulvectomy at intervals of weeks or months by the radi- 
eal groin dissection. This former mandatory staging of the operation prolonged 
hospitalization and increased the risk and morbidity by virtue of the multiple 
surgical and anesthetic hazards to which the patient was necessarily exposed. 
It had the further disadvantage that the interval between operations led to 
procrastination on the part of both patient and physician, even to the point in 
some cases of postponing the groin dissections indefinitely, a decision which all 
too frequently proved disastrous. 

Although having no statistical significance whatsoever, the early results in 
the 31 patients operated upon with the use of this technique are most encourag- 
ing. Of the 7 patients treated before January, 1951, 5 are alive and well 5 or 
more years after operation. (Two of these patients had positive nodes.) The 
remaining 2 of the 7 died of intercurrent disease in one and a half and 2 years, 
respectively, with no evidence of recurrence. 

Brief summaries of typical examples of the very excellent results to be 
obtained if adequate surgery is carried out follow: 


H. P. (M.G.H. No. 743339), the patient the details of whose operation are illustrated 
in Figs. 1 through 5, was a 62-year-old housewife and mother of 12 who had undergone 
an uneventful menopause at the age of 41. She was moderately obese and had been known 
to have diabetes for a number of years. She had suffered from vulvar pruritus for one 
year and for 3 months had noted a vulvar lump and troublesome dysuria. On examination 
she was found to have an ulcerating tumor of the left labium measuring 4 by 5 em. There 
were some slightly enlarged, firm nodes palpable in the left groin. Biopsy of the lesion 
showed it to be an epidermoid carcinoma, Grade II. A vaginal smear was positive for 
epidermoid cancer cells. The remainder of the vulvar skin showed diffuse leukoplakia. On 
Aug. 26, 1954, she underwent a one-stage radical vulvectomy and bilateral radical groin and 
deep pelvic node dissection. Her convalescence was uneventful and wound healing was ex- 
cellent. The final pathologic report showed an epidermoid carcinoma, Grade II, with two 
positive lymph nodes in the left groin. She is well without evidence of disease 3 years later. 


N. O. (M.G.H. No. 710631) is another patient with an excellent result following ade- 
quate surgery, in this case carried out in multiple stages. Fifty-six years of age at the 
time of admission, she had suffered from pruritus vulvae for 8 years. For 3 years she had 
noted an ulcerated, bleeding lesion of the vulva with associated dysuria but had disregarded 
the warnings of her family physician. When finally prevailed upon to accept medical care, 
examination disclosed extensive leukoplakia of the vulva with multiple, independent areas of 
carcinoma. The malignant process involved both labia, the clitoris, and the perineum. Biopsy 
showed epidermoid carcinoma, Grade III, and the vaginal smear was positive. There were 
several small nodes palpable in both groins, none of which were felt to be clinically malignant. 
Grossly the neoplasm involved the lower centimeter of the vagina and extended to the margin 
of the urethral meatus. During the 6 months’ period beginning Aug. 16, 1950, this patient 
underwent a radical vulvectomy and partial vaginectomy, together with radical dissection of 
each groin and deep pelvic area in turn. The final pathologic report showed an epidermoid 
carcinoma, Grade III, with extension to the urethral meatus and with involvement of the 
lower vagina. In addition to superficial lymph node involvement there was a positive ob- 
turator node on each side. This patient is now alive and well 614 years following therapy 
and her case illustrates again what may be accomplished by adequate surgery even in the 
face of extensive local disease and rather advanced lymphatic dissemination. 


M. G. (Pondville No. 28201), a 74-year-old diabetic woman, was one of the first patients 
in this series to undergo a one-stage operation utilizing the so-called crescent incision. Fig. 
6, a preoperative photograph of this patient, presents pictorially the essence of the problem 
encountered in the management of this disease, showing as it does the elderly patient with 
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diabetes, the underlying leukoplakia, the large lesion which is so often the product both of 
the diffuse nature of the malignant process and of the prolonged delay, and the clearly 
visible involved lymph nodes in the groin. Biopsy of this lesion showed it to be an epider- 
moid carcinoma, Grade II, and on Oct. 11, 1949, a radical vulvectomy and bilateral groin 
and pelvic node dissections were done. Because of the extensive local lesion the margins 
were wide, skin flaps were swung in, and postoperatively split thickness skin grafts were 


Fig. 7. 


Fig. 6.—Preoperative photograph taken in October, 1949, of patient H. G. (Pondville No. 
28201) showing large primary lesion and obvious lymph node involvement in one groin in this 
74-year-old woman. 

Fig. 7.—Photograph of patient H. G. (Pondville No. 28201) taken in November, 1954, 5 
years after one-stage radical vulvectomy and combined bilateral groin dissections utilizing 
“crescent” incision had been done. Patient free of disease and with an excellent functional 
and cosmetic result at that time and is now alive and well at age 82, nearly 8 years following 
adequate surgery. 
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applied to the remaining granulating areas. The final pathologic report showed an epider- 
moid carcinoma, Grade II, of the vulva. There were three involved lymph nodes in the right 
superficial groin. The left superficial groin showed no lymph node involvement and the 
deep pelvic nodes were uninvolved. This patient has done extremely well and is now alive 
without evidence of disease at the age of 82. Fig. 7 is a postoperative photograph taken 
in November, 1954, 5 years after her therapy. One year later, in November, 1955, she was 
discovered to have a tiny, ulcerated area in the perineal skin, just at the margin of the 
previous mucocutaneous suture line, which proved to be a small area of epidermoid carcinoma 
on biopsy. This was treated by local electrocoagulation, and she shows no evidence of re- 
currence at a recent follow-up in June, 1957, 1144 years following electrocoagulation and 
7% years following her adequate surgical therapy. It is felt that what must have been 
a small reoccurrence or new primary lesion does not in any way detract from the curative 
potential of adequate surgery but merely serves as a reminder of the diffuse nature of this 
disease and the necessity for wide removal of all vulvar skin at the time of an adequate 
operation. 


Postoperative Mortality and Morbidity 


The old idea that an unavoidably high mortality rate precluded routine use 
of adequate surgery of this magnitude in the usual elderly, poor-risk patient 
with this disease is not in accord with today’s facts and is no longer valid. As 
shown in Table VII, the operative mortality for the 100 patients treated by 
adequate surgery in the 1927-1956 series was 5 per cent. During the last 5 
years of this period there has been only one death in over 30 patients who under- 
went adequate operations, indicating that the operative risk has been even further 
reduced in recent years. All 5 of these deaths occurred in patients who under- 
went staged procedures (usually radical vulvectomy first, followed at intervals 
of several months by each in turn of the two radical groin dissections), and 
in only one had all stages of the operative therapy been completed. From 
1949 to 1956 a total of 31 patients in the group were operated upon by the 
one-stage method, with the crescent incision, without a single operative mortality. 
It is certainly clear therefore that the performance of an adequate one-stage 
operation is as safe as, if not considerably safer than, division of the total 
surgical procedure into multiple stages. 


TABLE VII. MorTA.ity, MORBIDITY, AND SEQUELAE OF ADEQUATE SURGERY 


Operative Mortality.— 


5 deaths in 100 operations 5% 
Cardiac arrest 1 
Major wound sepsis 2 
Pulmonary embolism 1 
Malnutrition 1 
Nonfatal Postoperative Complications.— 
Minor wound sepsis and necrosis 45% 
Phlebitis 7% 


Long-term Sequelae.— 
Edema of legs 


Transient 14% 
Moderate 7% 
Severe 5% 
Cystocele, prolapse, rectocele 12% 
Stress incontinence 7% 
Inguinal or femoral hernia 5% 


The postoperative complications and long-term sequelae are also listed in 
Table VII. Minor degrees of wound infection and marginal necrosis of skin 
flaps were encountered in nearly half of the cases, as might be expected in a 
situation where extensive undermining of skin followed by wide resection of 
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subcutaneous tissue is carried out. This is particularly true in a region of the 
body where it is difficult to prevent contamination of the wounds during and 
after the operation, and nearly impossible to achieve perfect immobilization and 
compression of the skin flaps by the postoperative dressing. Difficulties with 
wound healing seem to have been minimized since the introduction of the one- 
stage operation with the crescent incision, and use of this incision has also re- 
sulted in a definite reduction in the incidence, degree, and duration of post- 
operative edema of the legs. 

The various manifestations of diminished support for the pelvic viscera 
noted in some patients following radical vulvectomy are perhaps in part simply 
a matter of the normally increased frequency with which prolapse. cystocele, 
rectocele, and stress incontinence are encountered in the older woman. They 
do suggest, however, the probability that the vulvar structures themselves may 
play some role in the maintenance of adequate support at the level of the in- 
troitus. Certainly at the time of closure of the operative wound, attention 
should be paid to the freeing up and proper reapproximation of the levator 
muscles in an effort to establish as adequate perineal support as possible. 


Advanced Lesions 


Even what has been defined as adequate and effective surgical treatment 
for the usual patient fails to achieve cure in some cases. Study of the thera- 
peutie failures in this series has suggested at least one possible way of further 
improving results. As noted in Table VIII, distant metastases alone accounted 
for half of the deaths from disease following adequate treatment. Obviously 
little can be done about this situation in terms of altering or extending the 
operative attack on the primary lesion and its regional lymphatic spread. Ac- 
tually, distant metastases were uncommon in the over-all picture, usually ap- 
pearing late in the course of the disease in patients whose symptoms were of 
long duration prior to therapy, so that conceivably deaths from distant metastases 
alone are largely preventable ones if earlier diagnosis can be made, and if initial 
therapy is truly adequate. 


TABLE VIII. DEeatTHs FroM RECURRENCE FOLLOWING ADEQUATE SURGERY 


Negatwe Nodes 


| PREVIOUS 
TIME OF LOCAL RECURRENCE DISTANT INADE- 
DEATH TIME METAS- QUATE 
NO. OF PATIENTS ( YEARS) SITE (YEARS ) TASES TREATMENT 
4, all with large lesions 8 Vagina 4 Lung Yes 
initially 6 Vagina 5 Liver Yes 
4% Perineum 3 Abdomen No 
3 Perineum 1 Liver No 
Positive Nodes 
SITE OF RECURRENCE NO. OF PATIENTS 
Local only (both with initial urethral involvement) 2 
Groin, plus distant metastases 2 
Local and groin, plus distant metastases 2 
Distant metastases only (liver, lung, brain, bone) 10 
Unknown 2 
18 


Groin recurrences on the other hand were very infrequent. It seems 
therefore that present techniques of handling the lymph node dissections are 
effective, and that even though lymph node spread has occurred in over 50 per 
cent of the cases, recurrences in the lymph node areas included in the dissections 
are quite rare. 
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Approximately one third of the failures were associated with local recur- 
rence, in spite of so-called adequate surgery, however. In this latter group of 
patients it was apparent that the size of the primary lesion, and in particular 
the presence of local extension beyond the vulva had exercised a far more un- 
favorable effect upon the outcome of therapy than had the presence of regional 
node involvement or any of the other factors affecting curability previously men- 
tioned. Table IX illustrates even more clearly how patients with extension 
beyond the vulva involving the urethra, vagina, perineum, rectum, or ischio- 
rectal fossa were rarely cured, even though the radical vulvectomy was felt 
to have provided adequate margins locally, and regardless of whether or not 
the lymph nodes had been involved. 


TABLE IX. EFFECT OF EXTENSION BEYOND VULVA ON CURABILITY 


SITE NO.CASES* 5 YEAR SURVIVAL 
Urethra 36 5 
Vagina 51 3t 
Perineum, rectum, or ischiorectal fossa 26 3t 


*Several patients are included under more than one category. 
: tTwo cured by posterior exenteration. Three posterior exenterations were done in this 
series without mortality on patients aged 74, 72, 49. 


In other words the present plan of operative management, ideal for the 
usual patient, is probably still inadequate for these more advanced eases. It 
is of considerable interest in this regard that 3 posterior pelvic exenterations 
were done in this series without a death. These procedures resulted in 2 of 
the only 3 cures in patients who had involvement of the vagina, perineum, 
rectum, or ischiorectal fossa. Two patients died 8 and 13 years later without 
recurrence, and one is living and well 2 years postoperatively. 


C. L. (Pondville No. 20002) shows the application of this type of more extended radical 
surgery in the face of extensive disease and the potentially excellent results to be achieved, 
even in this older age group. She was a 74-year-old woman who had been aware of a lump 
in the vulva for 14% years. On examination she presented an extensive papillary, ulcerating 
vulvar growth with involvement of the vagina and perineum posteriorly. There were four 
easily palpable nodes in the left groin, 244 em. in diameter, and several smaller suspicious 
nodes in the right groin. Biopsies of the lesion showed an epidermoid carcinoma, Grade II. 
It was elected to perform the operative procedure in stages, and, beginning on March 12, 
1942, over the course of the next 6 months this patient had a posterior pelvic exenteration 
followed by each in turn of the radical groin and deep pelvic lymph node dissections. Final 
pathologic report showed an epidermoid carcinoma, Grade II. There were three positive 
nodes in the left superficial groin dissection and one positive obturator node in the deep 
pelvic dissection on the left side. The nodes on the right side, both superficial and deep, 
were negative. This patient did extremely well, and died of intercurrent disease without 
any evidence of recurrence of the vulvar carcinoma 8 years later, in August, 1950, at the 
age of 82. 


Others have had a similar experience. Reporting the 5 year end results 
of adequate surgical treatment in a series of 65 patients with cancer of the 
vulva, Way*® noted that 4 patients required posterior pelvic exenteration for 
adequate excision of the lesions, and that 3 were alive and well at the end of 
5 years. Brunschwig‘ also reported having done 4 posterior exenterations for 
advanced carcinoma of the vulva without mortality; 2 of these patients were 
living and well 19 and 29 months later at the time of his report, 2 having died 
of other diseases without evidence of recurrence of the vulvar carcinoma 16 
and 30 months after operation. However, Brunschwig’s reported experience 


( 
( 
( 
I 
( 
( 
V 
e 
a 
I 
S 
fl 


yous 78 EPIDERMOID CARCINOMA OF VULVA: THERAPY, RESULTS 863 


to date, in his courageous attack on the type of very extensive vulvar lesion 
which requires either anterior or total pelvic exenteration for adequate excision 
of the disease, has been rather discouraging. He described having carried out 
23 such procedures with a postoperative mortality of 57 per cent and with 
only 2 patients apparently cured of their disease. 


Although even an occasional good result in this group of patients with 
an otherwise hopeless situation is gratifying, it is obvious that anterior or 
total pelvic exenterations carry grave risks for these elderly patients, and that 
the chance of cure is remote. This is in sharp contrast to the situation with 
regard to posterior pelvie exenteration, which is essentially no more hazardous 
than a combined abdominoperineal resection and is apparently well tolerated 
even by these older women. If the disease can be encompassed by posterior 
pelvic exenteration, the chances of cure as judged by the results of Way, 
Brunschwig, and our own series appear to be reasonably good. 


It therefore seems that consideration should be given to the role of even 
more radical pelvic surgery in the treatment of at least some of these patients 
with more extensive local disease. This appears to be particularly true for the 
advanced lesions which can be adequately resected by a posterior exenteration. 
It goes without saying that bilateral dissection of the superficial groin and 
deep pelvic lymph nodes must also accompany these more radical procedures, 
either concomitantly or later as a second stage of the operation. 


Summary and Conclusions 


By way of summarizing the lessons learned or re-emphasized by study of 
the behavior of the disease and the results of its treatment in these 238 patients 
with epidermoid carcinoma of the vulva, the following points might be stated 
again. 

1. Cancer of the vulva when treated by adequate surgery is far more 
curable than was formerly realized. In spite of their advanced age and fre- 
quently associated obesity, diabetes, and cardiovascular disease, surgery of the 
magnitude necessary to offer optimum chance for cure is tolerated extremely 
well by these patients. 

2. Leukoplakia is again shown to be an extremely important precursor 
of malignant change in the vulva, and a prior syphilitic infection also may be 
of significance in patients in the younger age group and particularly in Negro 
women. Certain systemic characteristics which many of these patients have in 
common also suggest a possible steroid hormone or metabolic disturbance in the 
etiological background. 

3. With radiation therapy offering little in the management of this dis- 
ease, surgery is the treatment of choice. The basis for adequate surgery lies 
in an understanding of the local characteristics of the primary lesion, namely, 
its diffuseness and multicentric origins, and an appreciation of the frequency 
and manner of lymphatic spread. Attempts at clinical estimation of the 
presence or absence of nodal metastasis are highly inaccurate. Certain factors 
such as type, microscopic grade, size, and location of the primary lesion in- 
fluence to some extent the incidence and distribution of lymph node metastases. 
But when curability is considered, these factors are of considerably less signifi- 
cance compared to whether or not an adequate operation is done. Previous 
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inadequate treatment may complicate the problem but should not alter the 
basic plan of surgical attack and does not seem to diminish significantly the 
potential curability. 

4. The ideal operation is a radical vulvectomy with dissection in continuity 
of the superficial and deep nodes of the groins and pelvis. It has been amply 
demonstrated that procedures short of this will not yield satisfactory results. 
Recent use of a lower abdominal crescent incision in combination with a radical 
vulveectomy exposure has permitted a safe, effective, one-stage, en-bloc resection, 
and represents a definite technical advance. 

5. More radical pelvic surgery should be considered in dealing with selected 
patients with large lesions and local extension beyond the vulva, if results 
in this special group are to be improved. If it permits adequate resection of 
the local disease, posterior pelvic exenteration can apparently be carried out 
quite safely and with a reasonably good chance of cure in these patients. 

6. Last, more aggressive prophylaxis through recognition and proper 
treatment of the almost universal precursor, leukoplakia, and further efforts 
to diminish the continuing long delays in diagnosis and treatment will perhaps 
be of equal importance in improving control of this disease. 
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A STUDY OF THE MICROBIOLOGICAL FLORA OF 
THE VAGINA* 


Cuar.es A. Hunter, Jr., M.D., anp R. Lone, M.A.,** 
Kansas Ciry, KAn. 


(From the Department of Obstetrics and Gynecology, University of Kansas School of Medicine) 


ONSPECIFIC vaginitis is a term which is used to classify the vaginitides 

that have no obvious etiological agent such as trichomonads, fungi, or 
bacteria. In order to understand more thoroughly the connotations of this 
classification, it was deemed necessary to investigate the microbiological flora 
not only in the infected vagina but also in the normal vagina. 

There have been numerous studies of vaginal flora. These studies indicate 
that the following groups of organisms should be tested for in a study of this 
nature: lactobacilli, diphtheroids, streptococci, micrococci, bacteroides, pleuro- 
pneumonia-like organisms, acid-fast organisms, trichomonads, fungi, neisseriae, 
and enterobacteria. 

For a more complete understanding it appeared that a quantitative, as 
well as a qualitative, study of the microbiological flora was necessary. This is 
especially true since recent workers have indicated that synergy occurs among 
bacteria. It was believed that actual counts of microorganisms in the vaginal 
flora would adapt themselves to statistical analysis and thus would yield 
specific information as to the cause or causes of nonspecific vaginitis. 


Method 


Individuals selected for this study were between 15 and 45 years of age. 
They had regular menstrual cycles and were in good general health without 
undue metabolic or endrocrine disturbances. Patients with symptoms of ex- 
cessive discharge, local irritation, itching and burning were not used as sub- 
jects for study of the normal flora. Patients with venereal disease were ex- 
cluded. All subjects were asked to refrain from taking douches or having 
intercourse for at least 72 hours prior to examination. 

The patient was placed in the lithotomy position, and the vagina was ex- 
posed with a sterile, unlubricated bivalve speculum which was inserted to 
about one half the depth of the vagina. Specimens for smear and culture were 
taken by insertion of a sterile cotton-tipped applicator through and ahead of 
the speculum and swabbing of the upper vagina and cervical os. The smears 
were classified according to Schréder’s method" in the following manner: 


I. Déderlein bacilli 
II. Déderlein bacilli plus other bacteria 
III. Complete absence of Déderlein bacilli 
*This investigation was supported (in part) by research grant G-4116 (C) from the 
National Institutes of Health, United States Public Health Service. 


**Present address, Institute of Agricultural Medicine, College of Medicine, State Uni- 
versity of Iowa, Iowa City, Iowa. 
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For the qualitative study of the vaginal flora swabs were taken for thio- 
glycollate culture, culture for acid-fast organisms, and culture for trichomon- 
ads. At the same time duplicate plates of violet red bile agar,* blood agar, 
and phytone dextrose serum agar’* were streaked for both aerobie and 
anaerobic incubation. Sabouraud’s dextrose agar* was streaked for the isola- 
tion of fungi. One chocolate agar* plate was streaked for isolation of Neisseria 
and one liver infusion* or tryptose agar* plate was streaked for isolation of 
Brucella. Wet mounts were made for examinations of trichomonads and 
fungi. Cultures were examined at 24 and 48 hour intervals, and representative 
colonies were isolated. Brucella plates were held for 10 days. All aerobie 
cultures were incubated in an atmosphere of 10 per cent carbon dioxide, 20 per 
cent oxygen, and 70 per cent nitrogen. Anaerobic conditions were maintained 
through the use of Brewer jarst with an atmosphere of 10 per cent carbon 
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QUALITATIVE VAGINAL FLORA 


Lactobacilleae 7. Anaerobic gram-negative rods 


2. Beta hemolytic streptococci 8. Miscellaneous gram-positive rods 
3. Nonhemolytic streptococci 9. Trichomonads 

4. Hemolytic micrococci 10. Fungi 

5. Nonhemolytic micrococci 11. Pleuropneumonia-like organisms 
6. Facultatively anaerobic gram-negative rods 


Fig. 1. 


dioxide and 90 per cent nitrogen. Isolates were stained and were examined 
according to accepted morphological and biochemical techniques. Lowen- 
stein’s modification of Petragnani’s medium was used for culture of acid-fast 
organisms. These cultures were incubated at 35° C. and examined daily for 
12 weeks or until they were found positive. The medium used for culture of 
trichomonads was that described by Kupferberg, and associates.’ These cul- 
tures were incubated at 35° C. Wet mounts were made of the Trichomonas 
cultures at 24, 48, and 72 hour intervals. Cultures for pleuropneumonia-like 
organisms (PPLO) were on the medium described by Morton and co-workers,’ 
except that fractionated human plasma was used instead of the supplement 
described. Swabs taken for PPLO culture were first placed in approximately 
1 ml. of nutrient broth, and then the wet swab was streaked upon the culture 
medium. This medium contained 10 per cent fractionated human plasma and 
thallium acetate in a concentration of 1 to 1,000. These plates were incubated 
at 35° C. and were examined after 48 hours according to the method of 
Morton.? PPLO plates were kept for one week, unless they were found posi- 
tive sooner. 


*Difco Laboratories, Detroit, Mich. 
+Baltimore Biological Laboratories, Baltimore, Md. 
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For quantitative interpretation the following scheme was instituted. 
The vaginal swab was placed in exactly 10 ml. of nutrient broth contained in 
a screw-cap vial. The tube and its contents were shaken vigorously so that 
the cotton swab was well fluffed; thereafter serial tenfold dilutions were made 
in 9 ml. nutrient broth blanks. Duplicate pour plates of 1 ml. of these dilu- 
tions were made with the use of the media described above. No attempt was 
made to interpret quantitatively the presence of trichomonads, pleuropneu- 
monia-like organisms, and mycobacteria. The procedure outlined for the 
qualitative study was used in isolation and identification of the organisms en- 
countered. 
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QUANTITATIVE VAGINAL FLORA 
Fig. 2. 


Results and Comment 


The groups of organisms appearing in Figs. 1 and 2 were isolated from a 
total of 87 patients. Forty-eight of these patients showed no symptoms and 
were classed as ‘‘normal.’’ The remaining 39 patients had vaginitis and were 
classed as ‘‘abnormal.’’ The frequency of occurrence of the various groups 
of organisms comprising the vaginal microflora are shown in Fig. 1. The 
frequency of occurrence, as well as the population numbers of some of these 
groups, is shown in Fig. 2. Twenty normal and 22 abnormal patients were in- 
eluded within the groups shown in Fig, 2. 


Incidence of Various Groups of Microorganisms.—The frequency of ocecur- 
rence of the various groups of microorganisms encountered are expressed in 
Fig. 1 as per cent. For example, the Lactobacilleae showed a frequency of 96.1 
per cent in all normal individuals tested, but there is a frequency of 92.3 per 
cent in vaginitis cases. The beta hemolytic streptococcus group showed a fre- 
queney of 26.9 per cent in normal patients compared to 41.0 per cent in vaginitis 
eases. The nonhemolytic streptococcus group occurred in 20.8 per cent of nor- 
mal patients and in 47.4 per cent of the vaginitis cases. An incidence of 11.5 
per cent hemolytic micrococci was encountered in the normal group, but none of 
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these organisms was found in the abnormal group. A greater incidence of non- 
hemolytic micrococci, 29.6 per cent to 15.4 per cent, was found in the normal! 
group when compared to the abnormal group. Facultatively anaerobic gram- 
negative rods occurred in 17.3 per cent of normal eases and in 11.2 per cent 
of vaginitis cases. The anaerobic gram-negative rods occurred more frequently 
in vaginitis cases than in normal patients, the percentage being 25.6 to 15.7. 
The miscellaneous gram-positive rods occurred with a frequency of 3.8 per cent 
in normal patients and a frequency of 4.1 per cent in abnormal patients. There 
is a preponderance of trichomonads in vaginitis cases, and a frequency of 49.0 
per cent is shown. Strangely enough, there is shown an incidence of 15.5 per 
cent trichomonads in normal patients. There is virtually no difference in the 
occurrence of fungi. The frequency in normal eases is 11.5 per cent and in 
vaginitis cases 10.3 per cent. Pleuropneumonia-like organisms show a rather 
striking difference in frequency of occurrence. The frequency in normal 
patients is 17.3 per cent as compared to 38.5 per cent in abnormal patients. 


Statistical Analysis of Groups of Organisms.—A statistical comparison of 
the occurrence of various groups of organisms which were found in normal 
individuals and these same groups of organisms in abnormal subjects (lacto- 
bacillus in normal vs. lactobacillus in abnormal subjects, streptococci in normal 
vs. streptococci in abnormal women, ete.) is shown in Table I. 


TABLE I. CHI-SQUARE ANALYSIS OF THE OCCURRENCE OF MICROFLORA WITH RESPECT 
TO PRESENCE OR ABSENCE OF VAGINITIS* 


PROBABILITY 
ORGANISM % SIGNIFICANT 
Lactobacilleae 80.0 No 
Beta hemolytic streptococci 10.0 No 
Nonhemolytic streptococci 1.0 Yes 
Nonhemolytie micrococci 20.0 No 
Facultatively anaerobic gram-negative rods 50.0 No 
Anaerobic gram-negative rods 30.0 No 
Miscellaneous gram-positive rods 72.0 No 
Trichomonads 2.0 Yes 
Fungi 80.0 No 
Pleuropneumonia-like organisms 1.0 Yes 


*Analyzed by Yates method. 


For example, if the organism in question is a nonhemolytie streptococcus 
which occurs in both normal and abnormal individuals, but occurs in larger 
numbers in abnormal individuals, then the question that must be answered is 
whether or not this difference in numerical occurrence is a chance difference or 
a real difference. The groups composed of nonhemolytic streptococci, trich- 
omonads, and pleuropneumonia-like organisms were the only ones found to 
be of any statistical significance; therefore, the differences exhibited in this 
study in the occurrence of these groups in abnormal patients are real differ- 
ences and not chance differences. The data presented in this table hold true 
only for this series of experiments and can only be assumed to hold true for 
the general population. There is a definite relationship between the occur- 
rence of pleuropneumonia-like organisms and trichomonads. 


The number of organisms isolated and the frequeney of occurrence in each 
ease, in a total of 42 patients, are shown in Fig. 2. This group consisted of 20 
normal patients and 22 patients with vaginitis. Each symbol indicates one 
patient. A statistical analysis discloses that the organisms which appear to 
occur in the greatest or the least numbers in any one given patient will not 
necessarily occur in the greatest or the least numbers in subsequent patients 
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of the same class. This simply means that if, for example, a nonhemolytic 
streptococcus occurs in the largest numbers in one case of vaginitis, it would 
not be expected to occur in the largest numbers in other cases. Statistical 


analysis for correlation has shown no evidence of synergy among those groups 
of organisms. 


Taxonomy.—In a study of this nature many problems concerning taxonomy 
arise which, while difficult, are not insurmountable. The groups of vaginal flora 
which have been presented in the figures are based upon the taxonomic 
classification and information afforded by Wilson and Miles,’ Breed, Murray, 
and Hitchens,* Dubos,> Jensen,® and Salle.” It is evident that this has been 
a survey study; therefore, although each organism isolated was studied in de- 
tail, a complete critical taxonomical classification was not deemed feasible. 


Previous studies of vaginal flora have shown organisms classed as diph- 
theroids as separate and distinct entities from the lactobacilli or Déderlein’s 
bacillus. It is felt that the extreme pleomorphism and bizarre cultural appear- 
ances, not only of the lactobacilli, but also of the organisms classed as 
‘‘diphtheroids’’ lends ineredulity to such a thesis. Therefore, this study 
classifies these organisms as members of the Lactobacilleae. All the organisms 
included in this classification meet the criteria found for this group in the 
foregoing references. 

Upon casual observation of slides, many of the gram-positive rods included 
in the group labeled Lactobacilleae would be called Déderlein’s bacillus. <Ac- 
cording to current nomenclature the term, ‘‘Déderlein’s bacillus,’’ or Bacillus 
vaginalis, and Lactobacillus acidophilus are synonymous. Many of the gram- 
positive rods included within this group were not found to be Lactobacillus 
acidophilus per se. Isolates were compared with type strains of L. acidophilus 
(Déderlein’s bacillus), L. bulgaricus, and L. bifidus obtained from the American 
Type Culture Collection, and for the most part were found to be different. A 
detailed report of this study will appear in a later publication. 


The streptococci isolated from both “normal” and “abnormal” patients 
appear to belong to parasitic groups. No Streptococcus pyogenes strains were 
isolated. The majority of the strains isolated fall into a group which is beta 
hemolytic in nature with minute colonies and with a very narrow zone of 
hemolysis. These strains are similar to those described by Long and Bliss® in 
that areas of hemolysis are not usually evident until after 24 hours’ incubation. 
When the hemolytic zone is first seen, the colony is usually not visible to the 
unaided eye. Growth is usually very slow on first transfer, and the Gram stain 
is irregular. These organisms show inconsistent and varied reactions upon 
qualitative biochemical examination with the use of a variety of carbohydrates 
with various base media and incubation under different oxygen pressures. Cul- 
tural evidence indicates that the majority of these organisms are group “G” 
streptococci which are commonly isolated from the nose, throat, skin, and vagina. 
These are not believed to be of any importance in producing disease in human 
beings. The remaining streptococci varied from the strict anaerobic types to 
faecultatively anaerobic types. The majority were enterococci. Several isolates 
were obtained that are similar to the type “C” streptococci described by Cole- 
brook and Hare.® These organisms tend to produce black colonies after pro- 
longed incubation on blood agar and give off a fetid odor. No serological 
methods were used in identifying the streptococci isolated. 

The micrococci isolated from this study were predominately Micrococcus 
epidermidis and closely related unidentified strains. The hemolytic micrococci 
were not Micrococcus pyogenes var. aureus. 
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It is difficult to ascertain the most correct taxonomical designation for the 
anaerobic gram-negative rods that were isolated. Results from this study indi- 
eate that all anaerobic gram-negative rods of vaginal origin are not Bacteroides 
species. Many of these organisms appear to be more closely related to the 
genus Mima, described by De Bord,’® than to the genus Bacteroides. 

The group labeled “Facultatively anaerobic gram-negative rods” includes 
Escherichia colt, Aerobacter aerogenes, Proteus morganti, and Alealigenes species. 
The organisms included in the group labeled “Miscellaneous gram-positive rods” 
are principally Bacterium species and Bacillus species. No Mycobacterium or 
Brucella species were isolated. 

The group of fungi included Candida albicans, C. tropicalis, C. stellatoidea, 
and Saccharomyces and Torula species. In this study C. albicans and C. 
tropicalis were isolated once, and C. stellatoidea was isolated twice. 

The occurrence of pleuropneumonia-like organisms with trichomonads re- 
quires further investigation. The fact that this association is statistically 
significant lends credence to the thought that there may be a physiological ex- 
planation for this relationship. 


Interpretations of Statistical Results—From a bacteriological standpoint 
there is no difference in the types of organisms found in the “normal” and “ab- 
normal” individual. An interpretation of the statistical results indicates that 
there is a greater number of nonhemolytic streptococci, trichomonads, and 
pleuropneumonia-like organisms in the vaginitis eases. It is a well known fact, 
however, that statistical significance does not necessarily indicate causation. It 
is possible that additional sampling could change the statistical pattern derived 
from this investigation. 


Validity of Smear Grading.—A classification according to the smear grade 
found in the patients tested is shown in Table II. This is a comparison of 


TABLE II. COMPARISON OF SMEAR GRADING AND CULTURE GRADING OF VAGINAL BACTERIAL 
FLORA WITH RESPECT TO NORMAL PATIENTS AND PATIENTS WITH VAGINITIS 


GRADE 
I | II | II 
Smear.— 
Normal patients 18 27 3 
Patients with vaginitis 10 21 8 
Culture.— 
Normal patients 7 39 2 
Patients with vaginitis 3 32 _ 4 


gram-stained smear examinations with culture examinations of the same in- 
dividuals. The criteria outlined by Schréder™ have not only been applied to 
the smear examinations but also to the culture examinations in classifying these 
patients with respect to grades of bacterial flora. A chi-square analysis of the 
occurrence of floral Grades I, IT, and III in normal patients and of these same 
grades in abnormal patients shows that the slight differences between these 
two groups are due to chance. It is possible, therefore, to find floral Grades I, 
II, and III oceurring in patients with vaginitis as well as in normal patients. 
The outstanding fact to be seen here is that too much dependence should not 
be placed upon smear grade alone as a diagnostic measure. If at all possible, 
it is desirable to substantiate any grade classification with culture examination. 

This study lends support to the theory that except for Neisseria gonor- 
rhoeae the bacterial flora encountered in the vagina is commensal or saprozoic. 
In the case of pleuropneumonia-like organisms it is doubtful whether they cause 
any disease, but they are more likely to occur if there is disease present. 
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Studies by Rakoff and associates’? and Cruickshank and Sharman*® show 
that there is a gradual increase in pH from smear Grades I through III with a 
minimum level about pH 4.0 to 4.5. These findings will be substantiated in a 
later publication. 

From a bacteriological point of view, it appears that lactobacilli are found 
as components of the vaginal flora because of their aciduric nature. Strepto- 
cocci and micrococci, in general, are more aciduric than gram-negative organ- 
isms but less so than lactobacilli. The lactobacilli, streptococci, and micro- 
cocci are more likely to appear in Grades I and II where the pH is less com- 
patible for growth of gram-negative organisms. The upper range of pH for 
Grade III was found by the authors just mentioned to be 5.6 to 7.6. This 
pH range is much more compatible for the metabolism of gram-negative organ- 
isms and less so for the lactobacilli. The streptococci and microcoeci, being 
less aciduric than lactobacilli, also occur at this pH level. The pattern of the 
vaginal flora, according to smear grade, is due to the environmental conditions 
that are favorable to the growth of the groups of bacteria that are present. 


Summary and Conclusions 


A qualitative study of the microbiological flora of 48 ‘‘normal’’ patients 
and 39 patients with vaginitis is presented. Through this study it is shown 
that from a bacterial standpoint there is no difference in the types of organisms 
found in the ‘‘normal’’ and ‘‘abnormal’’ individual. 

A quantitative study of the bacterial flora of 20 ‘‘normal’’ and 22 ‘‘ab- 
normal’’ patients is presented. It is shown that there is no increase in the 
numbers of bacteria occurring in eases of vaginitis. This study failed to dis- 
close any evidence of synergy among the groups of bacteria encountered. 

There appears to be a synergetic relationship between pleuropneumonia- 
like organisms and trichomonads in vaginitis cases. 

It is shown that smear Grades I, II, III are just as likely to occur in ‘‘ab- 
normal’’ patients as in ‘‘normal’’ patients. 

The pattern of bacterial flora found in the vagina is discussed. 


We wish to thank Dr. Dwight J. Mulford, University of Kansas, Lawrence, Kansas, for 
supplying the fractionated human plasma used in this investigation. 
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VAGINAL AND CERVICAL pH IN NORMAL WOMEN 
AND IN PATIENTS WITH VAGINITIS 


CuHar_es A. HuNTER, JR., M.D., AND KeirH R. Lone,* M.A., 
Kansas City, Kan. 


(From the Department of Obstetrics and Gynecology, University of Kansas School of Medicine) 


ANY investigators have reported their results of a microbiological study 

of vaginitis, but little attempt has been given to a parallel investigation 
of the vaginal and cervical pH findings. As a result of such a parallel study, 
the vaginal and cervical pH data are presented. 


Material 


Of the 98 patients in this study, 87 are the same women included in the de- 
tailed study of the microbiological flora of the vagina previously reported. The 
subjects are regularly menstruating women, ranging in age from 15 to 45 years 
of age, who had no obvious metabolic disturbances. Each patient was in- 
structed to refrain from douching or coitus for a minimum of 72 hours prior 
to the examination. Women with pelvic disease, other than vaginitis, were ex- 
eluded from this study. <A cervical cytological smear was obtained from most 
of these individuals. Each patient was seen by both of us and an effort was 
made to obtain random sampling. 


Procedure.—For purposes of this study the patients were divided into the 
following groups: 


I. Normal (control) group: 51 patients 
II. Abnormal (test) group: 47 patients 
A. Women with symptoms (itching, burning, soreness) with no clinical 
evidence of abnormal character of the discharge or redness of the 
vaginal mucosa. 
B. Women with abnormal clinical findings (yellow or yellow-green 
discharge or redness of the vaginal mucosa) with no symptoms. 
C. Women with symptoms and abnormal clinical findings. 


The control group of patients presented no symptoms of itching, burning, 
or soreness of the vulva and vagina. The history of the presence of a discharge 
and the patient’s evaluation as to its color were found so unreliable that these 
items were not included in this study. The normal vaginal vault contains a 
mucoid or a moderately thin white fluid which varies in amount according to 
several factors: (1) relationship to ovulation, (2) relationship to the men- 
strual period, (3) physical activity, (4) emotional make-up of the individual. 


Microbiological Study—A detailed microbiological study of each patient 
has been reported.t. In retrospect, the only microbiological studies which 
proved helpful in the clinical management of these patients were the following 


*Present address, Institute of Agricultural Medicine, College of Medicine, State University 
of Iowa, Iowa City, Iowa. 
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procedures: (1) wet mounts and cultures for Trichomonas vaginalis; (2) 
smears and cultures for fungi; (3) smears and cultures to exclude Neisseria 
gonorrhoeae. Further detailed bacteriological studies proved to be of no elini- 
cal value. 


Vaginal and Cervical pH Study 


To ascertain the normal cyclic pH pattern throughout the menstrual cycle, 
frequent vaginal and cervical pH readings were taken for 15 weeks on 5 
regularly menstruating women, who had no vaginal or other pelvic disease. 
These women were receiving no medications and were not taking douches. 
The pH readings were obtained with a Beckman model G pH meter, with the 
use of special calomel and potassium chloride electrodes. One cervical pH 
reading was taken at the external os and five separate recordings were taken 
of the vaginal mucosa (right, left, anterior and posterior fornices, and the 
lower third of the vagina). 


7.0 - 


6.0 
pH 
5.0 


40 


27 


DAYS 
Cervix —— 
Vagina eee 


Fig. 1.—Vaginal and cervical pH readings. 


A typical cyclic pattern for the vaginal and cervical pH readings from a 
normal patient is shown in Fig. 1. Following the cessation of the menstrual 
flow, the vaginal pH fell rather promptly below 5.0 and tended to remain at 
this level until the onset of the following menstrual flow. Occasionally, the 
vaginal pH would be the lowest about the time of the expected ovulation. The 
cervical pH tended to parallel the vaginal pH but remained at a higher level. 
In some of the patients the cervical pH increased slightly in the mideyele at 
the expected time of ovulation. This increase in cervical pH occurred when 
the vaginal pH was at the lowest level. These findings corroborate those re- 
ported by Rakoff and associates.2 The pH values recorded during the time 
of menstruation were markedly influenced by the presence of the blood, de- 
spite efforts to cleanse the vagina beforehand. 

The often-quoted vaginal pH range for normal women is 4.0 to 5.0. By 
classification of this relatively small group of patients by the afore-mentioned 
clinical criteria, the 51 normal patients had an average vaginal pH of 4.9, with 
a range from pH 3.7 to pH 6.3. In the 47 patients of the abnormal group, 
the average vaginal pH was 5.4 (range from 4.2 to 6.4 pH). These relation- 
ships are shown in Table I. 
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TABLE I. VAGINAL AND CERVICAL pH 


SMEAR GRADE (CORRECTED)1| NO. OF PATIENTS | AVERAGE VAGINAL pH | AVERAGE CERVICAL DH 
Control Group.— 


7 4.6 7.0 
II 42 5.0 6.9 
III 2 5.4 teh 
Abnormal Grouwp.— 

I +t 5.1 7.3 
II 36 5.4 7.0 
III 7 5.8 7.1 

Comment 


The effect of the various pH levels on the relationship of growth and death 
of Trichomonas vaginalis is of practical importance. Jensen*® and others‘ have 
found that bacteria-free cultures of Trichomonas vaginalis show no multiplica- 
tion below a pH 5.0 and they die when the pH falls below 4.5. The thera- 
peutic implication of this information is obvious, but to date no effective 
method of maintaining the vaginal pH below 4.5 has been found. 

In the control group, 8 patients were found to have trichomonads by 
slide and culture examinations. These patients were asymptomatic and pre- 
sented no abnormal clinical findings suggestive of a vaginitis. In these women 
the average vaginal pH was 5.5 (range from 4.9 to 6.1 pH). 

Twenty-five patients in the abnormal group had trichomonads by wet 
mount and culture examinations. The vaginal pH range was from 4.5 to 6.4 
(average pH 5.6). It was interesting that 3 of these patients had a Grade | 
smear. 

From these data it appears that other factors play a role in determining 
whether a patient with Trichomonas vaginalis has vaginitis or not. Such pos- 
sible factors as strain differences of Trichomonas vaginalis and host-parasite 
relationships are difficult to ascertain. Certainly the mere presence of tricho- 
monads in an otherwise normal patient does not necessarily mean that treat- 
ment should be instituted. 

The relationship of the Candida species to variations of the vaginal pH 
has little clinical import because these fungi will grow in a wide pH range. 


Summary 


The normal cyclic changes of the vaginal and cervical pH corroborate the 
results previously reported. 

The gradual increase in the vaginal pH from smear Grade I through III 
is of little practical clinical importance. 

The importance of the vaginal pH in the treatment of Trichomonas vagi- 
nalis is discussed. 

The finding of trichomonads in an otherwise normal patient does not 
mean that treatment is indicated. 
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THE SURGICAL TREATMENT OF CANCER OF THE 
CERVIX UTERI* + 


ALEXANDER BrunscuHwic, M.D., AND DanizL, M.D., 
New York, N. Y. 


(From Memorial Center for Cancer and Allied Diseases) 


HE purpose of this report is to record the experience secured during a 

program of attack upon carcinoma of the cervix in which all patients were 
regarded as surgical problems and in which obesity, cardiovascular disease, 
diabetes, age, etce., were not considered contraindications to operation unless 
present in extreme form. The material includes all patients seen on the pri- 
vate and ward services of the Gynecological Service of the Memorial Center for 
Cancer and Allied Diseases of New York City from September, 1947, to May 
1, 1952, and operated upon by attending and resident physicians under super- 
vision of attendings. Instances of carcinoma in situ are excluded. 

The purpose of this program was to secure some impression as to what 
modern surgery alone can offer in attacking this disease. It appears that such 
a report has not yet been published. The results of radiation therapy alone 
are fairly well known and vary from center to center. The mass statistics 
collated in 1954 in the tenth volume of the Annual Report on the Results of 
Treatment in Carcinoma of the Uterus! and published in 1955 disclose that 
about 40 per cent of 34,567 patients treated during the last 5 year period 
survived for 5 years. Only 7+ per cent were in Stage IV. The results in 
certain centers exceed the average. 

The combination of surgical attack and radiation therapy is advocated by 
some, but this at the moment at least would only add to confusion, since little 
impression is now possible as to what surgery alone can accomplish. More- 
over, in any study of series of cases selected for operation on the one hand and 
radiation on the other hand on the basis of radiosensitivity tests, an idea of 
what surgery can accomplish in unselected cases is indispensable. To prove 
the efficacy of such tests significantly better results will have to be secured in 
the selected radiation series than in either surgical or over-all radiation series. 

1. The Practical Difficulty in Securing a Purely Surgical Series—Between 
September, 1957, and May, 1952, 461 patients with carcinoma of the cervix 


not previously treated were registered on the private and ward services and 
in the outpatient clinie of the Gynecological Service. Table I shows the several 


*The collection of the data reported was made possible by a grant from the James S. and 
Marvelle Adams Foundation, Greenwich, Conn. 


7Presented at the International Symposium on Cancer of the Uterus, Turin, Italy, June 3. 
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categories into which this series became naturally divided. In 348 instances 
including Stages I, II, III, and IV, operations envisaging cure were carried 
out. In 8 patients, only palliative procedures were possible. Six patients had 
exploratory laparotomy only, because the disease was too advanced, having 
spread into the upper abdomen. In 54 patients, radiation therapy was insti- 
tuted as the primary treatment. Thirty-six patients refused any form of treat- 
ment offered and went elswhere. No treatment was offered to 5 patients be- 
cause of very advanced cancer. Four patients registered in the service for 
consultation only. 


TABLE I. CLASSIFICATION BY FORM OF MANAGEMENT OF 463 CASES (NoT PREVIOUSLY TREATED) 


PER CENT LIVING AND 


TREATMENT NO. CASES NO. LIVING WELL 5 YEARS 
Definitive surgery to cure 348 190 54.6 
Palliative surgery only 8 0 0.0 
Exploratory laparotomy only 6 0 0.0 
Primary irradiation to cure 54 13 23.2 
Patient refused treatment 36 0 0.0 
No treatment offered 5 0 0.0 
Consultation only a 1 25.0 
Total 461 204 44.2 


The over-all 5 year survival was 204 patients of a total of 461 previously 
untreated patients, or 44.2 per cent. In reality this latter figure has little 
meaning because if by chance the number of patients with far-advanced dis- 
ease had been greater, the over-all salvage would have been less. Such “over- 
all figures’’ do not in any way test the efficacy of surgery since it was not 
tried in all cases because of factors not under control; for example, the 36 pa- 
tients who themselves did not choose to accept recommended treatment (surgi- 
eal) and went elsewhere. Again, had this number been 20 or 80, the over-all 
results would have been significantly altered. 


In the series of 348 patients operated upon, there were 97 who received 
some form of radiation therapy preoperatively (within six months but, in 
most instances, within a few weeks of operation). Again this was not part of 
the planned program but these patients must be included in the series. Pre- 
operative radiation was given to some patients early in the program in order 
to indicate to them that ‘‘something was being done,’’ in view of an acute 
shortage of beds which precluded their immediate admission for operation. 
There was at times an anticipated wait of 3 to 5 weeks before a bed could be 
secured for them. Also, there were patients who were treated by radiation 
elsewhere and who shortly thereafter registered at Memorial Hospital with 
lesions obviously present. These were operated upon as soon as possible and 
a priori were classified as having received preoperative radiation. In addition, 
there is one staff member who is convinced that preoperative radiation is of 
value and his private patients, having been admitted to the private service, 
must also be ineluded in the series. 


2. Reasons for Radiation Treatment in 54 Patients ——The question may be 
asked why 54 patients were treated by radiation in an over-all surgical pro- 
gram. The reasons for this are given in Table II. One patient was referred 
by a private physician specifically for radiation therapy. Two patients 
refused operation. Sixteen were considered poor surgical risks (only 3.7 
per cent of the whole series of 461 patients, thus indicating to what extent this 
surgical series was minimally selective). Thirteen patients had disease so 
advanced that surgical excision was not deemed feasible. The single patient 
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whose cancer of the cervix was classified as Stage I had another primary in 
advanced stage. There were 10 private patients seen by attending staff mem- 
bers at the beginning of the program who were already ‘‘booked’’ for radia- 
tion therapy. There were 10 patients (2.6 per cent of the series) who, because 
of hyperthyroidism, psychoses, active tuberculosis, etc., were deemed not suit- 
able for operation. 


TABLE II. REASONS FOR RADIATION THERAPY IN 56 CASES 


| STAGE 

REASON NO | I II | Ill | IV 
Radiation therapy 1 1 
Patient refused operation 2 1 1 
Poor risk 16 2 6 2 6 
Disease too advanced 13 1 3 9 
Private patients 10 + 5 1 
Other 12 4 2 4 2 

Total 54 


A point to emphasize is that the series treated by radiation were by no 
means all advanced cases but were more or less equally divided between Stages 
[ and II on the one hand and III and IV on the other hand. 

The results in the cases treated by radiation are shown in Table III; there 
was a 23 per cent incidence of 5 year survival. 


TABLE IIT. PREVIOUSLY UNTREATED CASES GIVEN RADIATION THERAPY 


LIVING AND WELL 


| 
| 
LOST TO » YEARS 
STAGI NUMBER FOLLOW UP | NO. | PER CENT 
I 13 1 8 61 
If 13 1 4 33 
III 1] 0 1 9 
IV 17 0 0 
Total ’ 54 2 13 23 


3. The Results in a Series of Minimally Selected Patients Not Previously 
Treated and Subjected to Operation.—Before discussing these results, it must 
be stated that in a surgical attack upon cancer of the cervix, as upon any 
form of cancer, no one operation suffices. If one operation alone is considered, 
this introduces in itself a factor of selection. The surgeon must be prepared 
to vary the operation according to the patient’s status and the extent of the 
disease. The best operation is the radical panhysterectomy and pelvie node 
excision when bladder and rectum are not involved. The technique has been 
described previously and emphasizes complete pelvic node excision including 
excision of the hypogastric artery and vein and denudation of the sciatic 
nerve roots in the posterior lateral portion of the pelvis.’ 

In this series nine different operations were carried out. They are shown 
in Table IV with the number of cases for each operation and the 5 year sur- 
vivals. The over-all 5 year survival was 55 per cent (54.6 per cent). 

Except for the exenteration procedures, operations other than radical 
hysterectomy and pelvie node excisions were carried out for localized lesions 
in obese or other relatively poor-risk patients. 

In this series of patients in Stages I, I, III, and IV, the over-all surgical 
mortality (death within 30 days of operation) was 4 cases or 1.15 per cent. 
Three of the deaths followed exenterations and only 1 another procedure. 
Thus surgical mortality is no longer a valid argument against surgery. 
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Table V shows the results according to the Standard International Classifi- 
cation. These results are interpreted as very encouraging for the surgical pro- 
gram—d5 per cent 5 year ‘‘cures’’ in all cases, Stages I, II, III, and IV. 


TABLE IV. RESULTS ACCORDING TO TYPE OF SURGERY IN 348 PREVIOUSLY UNTREATED CASES 
OF CARCINOMA OF THE CERVIX 


| SURGICAL | 
MORTALITY % LIVING 
| NO. (NO. OF LIVING | AND WELL 
OPERATION CASES DEATHS ) 5 YEARS | 5 YEARS 
Hysterectomy and node dissection 236 1 140 59.3 
Stump and node dissection 21 0 13 61.9 
Wertheim operation 12 0 3 25.0 
Schauta radical vaginal hysterectomy 25 0 17 68.0 
Total hysterectomy 10 0 8 80.0 
Anterior exenteration 27 3 6 22.2 
Total exenteration 15 0 2 13.3 
Posterior exenteration 1 0 0 0.0 
Excision of cervical stump 1 0 1 
Total 348 4 (1.15% ) 190 54.6 


TABLE V. RESULTS OF SURGICAL TREATMENT OF CANCER OF THE CERVIX IN 348 CASES 
WirTHouT Previous TREATMENT, SEPTEMBER, 1947, TO May, 1952 


NO. 5 YEAR 
STAGE SURVIVORS PER CENT 

I 127 100 79 
II 146 73 50 
III 36 8 22 
IV 32 6 19 
Not classified 7 3 43 
Total 348 190 
Deaths from operation 4 (1.15%) 


4. The Significance of Metastasis to the Pelvic Lymph Nodes.—An advan- 
tage of the surgical treatment is that a specimen is obtained which affords 
information as to lymph node metastases. Even when these have occurred 
the situation is still far from hopeless. The results achieved in this series 
where lymph node metastases were not present as compared to eases where 
such metastases were detected are shown in Table VI. Among 249 eases ap- 
parently free from metastases in Stages I, IT, III, and IV, the 5 year salvage 
was 161 cases, or 66 per cent. In 99 cases where such metastases were detected, 
the salvage was 26 per cent. Although the series is small, it is of interest to 
cite the 18 patients with Stage I lesions who were found to have pelvic node 
metastases, 11 of whom survived 5 years at least, free from evidence of cancer. 


TABLE VI. RESULTS OF SURGICAL TREATMENT ACCORDING TO METASTASES IN PELVIC NODES 


WITHOUT METASTASES WITH METASTASES 
STAGE ae NO. ‘| +5 YEAR SURVIVAL mae | 5 YEAR SURVIVAL 

I ‘Se 109 89 (82%) 18 11 (61%) 
II 104 62 (60%) 42 11 (26%) 
Til 18 7 (39%) 18 1 ( 6%) 
IV 13 3 (23%) 19 3 (16%) 
Not classified 5 0 2 Loe 

Total 249 161 (66%) 99 26 (26%) 


It is also of interest to emphasize the potentialities of the surgical attack 
upon cancer of the cervix under favorable conditions when 66 per cent of 249 
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patients with lesions in Stages I, II, III, and IV survived 5 or more years after 
operation when, regardless of stage, there were no lymph node metastases. 


5. The Value of Preoperative Radiation Therapy.—aAs previously stated, 
and for a variety: of reasons, a substantial number of patients received pre- 
operative radiation. This varied from a ‘‘full course to cure’’ to smaller doses 
given essentially to arrest hemorrhage during a waiting period for hospitaliza- 
tion. The patients were in all stages and the results are shown in Table VII 
classified according to the surgical and pathological classification previously 
published by one of us (A. B.) and Meigs.’ Class A indicates that the lesion is 
confined to the cervix ; Class B, the lesion extends into the vagina and/or lower 
uterus; Class C, parametrial invasion (Class CN, parametrial invasion with 
metastases in parametrial nodes); Class D, metastases to peripheral pelvic 
nodes (Class DN, peripheral pelvic node metastases and parametrial invasion) ; 
Class E, invasion of bladder, and/or ureter, and/or rectum (Class EN, the same 
with peripheral pelvic node metastases); Class F invasion of the pelvic wall 
(frozen) and/or spread beyond the pelvis. 

This classification commends itself because of the accuracy based upon 
pathological study. Cases cannot be classified until after the specimen has 
been removed and pathological study carried out. 

From Table VII it is noted that of 251 patients treated surgically with no 
preoperative radiation there were 54.5 per cent.5 year survivors. Among 97 
patients with preoperative radiation there were also 54.6 per cent 5 year sur- 
vivors. There were 18 patients in whom preoperative radiation apparently 
caused regression of the lesion because histological examinations of the speci- 
mens were reported as showing radiation reaction and no evidence of residual 
cancer. Sixteen of these patients lived over 5 years, a ‘‘cure’’ incidence of 88 
per cent. It may be said that here the operation was superfluous since radia- 
tion had cured the patients, yet 2 died in less than 5 years because of metas- 
tases. 


TABLE VIT. RESULTS ACCORDING TO ‘‘SURGICAL AND PATHOLOGICAL CLASSIFICATION’? WITH 
AND WITHOUT PREOPERATIVE RADIATION 


| NO PREOPERATIVE RADIATION PREOPERATIVE RADIATION 

CLASSIFICA- LIVING LIVING ALL CASES 

TION NO. CASES NO. | &% |NO. CASES no. | & |NO. CASES| LIVING 

A 67 56 83.5 19 16 84.3 86 72 
B 72 46 64.0 14 8 57.0 86 54 
C 23 14 60.0 9 3 33.0 32 17 
CN 9 3 33.0 3 1 33.0 12 + 
D 24 10 41.0 14 6 42.0 38 16 
DC 16 4 25.0 8 1 12.0 24 5 
E i 22 3 15.0 5 2 40.0 27 5 
EN 14 1 7.0 1 0 ‘ 15 1 
FN 4 0 - 6 0 " 10 0 
Radiation 

necrosis 18 16 88.0 18 16 
Total 251 137 54.5 97 53 54.6 348 190 


If the ‘‘radiation cured’’ group of 18 cases is excluded from tabulation 
of the group with preoperative radiation, there remain 79 cases with 5 year 
survival in 37, a 47 per cent cure rate for combined radiation and surgery, com- 
pared with 54.55 per cent survival among 251 patients who did not have pre- 
operative radiation. 


ls 
— 
re | 
p- 
re 
d, 
to 
cle 
ES 
AL 
249 


880 BRUNSCHWIG AND DANIEL Am. J. Obst. & Gynec 


April, 1958 


From these data it is difficult indeed to justify preoperative radiation. 
Theoretically, it should be undesirable because, if positive lymph nodes are 
present, delay in their removal will obtain, since about 6 weeks is the usual 
waiting period between radiation and operation. While radiation may destroy 
metastatic cancer in pelvie nodes, the likelihood is remote and it is difficult to 
justify radiating nodes with metastases when they can be excised forthwith 
if present. 

Moreover, there is the economic factor of extra hospitalization and extra 
expense for radiation when there is no evidence to justify its use. 


6. Urinary Tract Morbidity.—In the series discussed in this report there 
were a total of 45 urinary tract fistulas (a 13 per cent incidence). The three 
varieties are summarized in Table VIII. Roughly half of these patients are 
living and well five years after operation. If exenteration had been performed 
in some instances instead of ‘‘shaving’’ the ureters closely, the incidence of 
fistulas might have been reduced. 

The immediate morbidity following operation is undoubtedly greater than 
after radiation and yet there is an appreciable (but unrecorded) morbidity 
from ‘‘modern’’ radiation which is not manifested immediately but which might 
in the aggregate be as great as with surgery. 

It behooves those who attack cancer of the cervix surgically to retain the 
responsibilities of management of fistulas. These complications are part of the 
ealeulated risks inherent in the surgical attack upon cancer. 


TABLE VIII. URINARY FISTULAS AMONG 348 CASES OPERATED UPON 


NO. LIVING 5 YEARS 
Vesicovaginal . 15 7 
Vesicoureterovaginal 2 1 
Ureterovaginal 28 16 
Total 45 24 
Deaths due to complication of fistulas 2 


7. The Question of Surgery Versus Radiation as the Primary Treatment 
for Cancer of the Cervix.—The answer to this problem will not be secured by 
comparing statistics from one radiation center with those from a center where 
surgery is employed. The factors of selection of patients play too important a 
role in either the radiological or the surgical series. Patient material in one 
country differs very much from patient material in another country. Then, too, 
the types of operations differ from one surgeon to another although they may 
be commonly designated as the same procedure. 


One thing can be stated at present and that is that modern surgery is not to 
be disregarded in the attack upon cancer of the cervix. In teaching undergrad- 
uate students, the categorical statement that radiation is the primary treatment 
of choice is justified only by tradition (of 3 decades’ standing). Modern surgery 
is a highly effective method for attack upon cancer of the cervix and its possi- 
bilities have not yet been extensively explored. The modern surgical attack 
upon cancer of the cervix should for the present at least be confined to institu- 
tions with adequate equipment for a surgical program, whose personnel includes 
those who are truly interested in this type of surgery and who have the requisite 
surgical skill. 

Radiation therapy also is capable of further advance. Both radiation ther- 
apists and those pursuing the operative attack upon this disease must continue 
their separate efforts. 
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Summary 


1. The record is presented of a program devised and followed to evaluate 
what modern surgery alone can accomplish as primary treatment for cancer 
of the cervix. 

2. This evaluation is based upon a consecutive series of 348 patients with 
cancer of the cervix in Stages I, II, III, and IV, admitted to the outpatient 
clinic, ward and private services. Recurrent cases are excluded. The results 
of surgery for radioresistant cervix cancers and for recurrences after radiation 
have been reported elsewhere.* 

3. Modern surgery is an effective method of treating cancer of the cervix 
and may be considered to have re-emerged from purported obsolescence. Un- 
der favorable circumstances and with skilled operators, patients may be given 
about an 80 per cent chance for ‘‘cure’’ if the disease is localized to the cervix. 
The over-all 5 year salvage among 348 patients with cancer of the cervix in 
Stages I, II, III, and IV was 55 per cent. Even if pelvic lymph node metastases 
are present, appropriate modern surgical attack can offer an appreciable chance 
for ‘‘cure’’ (26 per cent among 99 patients in all stages in this series). 

4. It appears that no categorical statement can be made as to whether 
radiation or modern surgery is over-all the better primary treatment for 
eancer of the cervix. Which method is to be employed will depend upon the 
facilities available in each locality as to radiation therapy equipment and 
talent on the one hand, and surgical interest and talent on the other hand. 
Both methods of therapy may be highly effective under favorable cireum- 
stances. 

5. It is important that a ‘‘base line’’ be obtained to show what modern 
surgery alone can accomplish in a series of minimally selected patients. This 
article is a progress report of an attempt to secure such fundamental data. 
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COMMENTS ON THE USE OF LOCAL RADIUM IN THE 
TREATMENT OF CARCINOMA OF THE CERVIX* 


GeorcE A. Haun, M.D., PHILADELPHIA, PA. 


N PREPARATION for this presentation, a number of topics for discussion 

were considered. The advances in pelvic angiography and obstetric radi- 
ography were explored and reviewed with interest. The controversial aspects of 
the surgical and radiological management of various pelvic malignancies were 
contemplated. Each topic seemed to lead toward the subject of radium in the 
treatment of carcinoma of the cervix. 


It was not until the middle of the nineteenth century that cancer of the 
cervix was differentiated from cancer of the body of the uterus. This was 
brought about by the development of microscopic pathology. Robin” in 1852 
deseribed certain tumors of the cervix in this fashion: ‘There is an infiltration 
of the tissue by epithelium. The elements of the tissue atrophy, and where there 
is friability of the diseased structures the epithelium is more abundant than the 
other elements. When ulceration commences there is rapid proliferation of the 
tissue. The ulceration is fetid. It is important to operate early.” 

Wagner?’ in 1858 gave a very exact description of the microscopic appear- 
anee of squamous-cell carcinoma of the cervix. Ruge and Veit?* in 1878 and 
Williams® in 1888 continued the search for knowledge on this topie. 

Waldeyer”® in 1872 emphasized the epithelial proliferation characteristic 
of carcinomas. 

In 1888, Hahn*® emphasized that extreme care should be used in cancer 
surgery so that cancer cells would not be introduced into healthy tissue. 
He insisted that all instruments that had been in contact with the malignant 
tissues be laid aside before closure of the wound or before healthy tissue was to 
be handled. 

Cullen,?° in his book on cancer of the uterus, published in 1900, stressed the 
fact that cancer is essentially a local process in the beginning, and that the ap- 
parently independent growths which occur later in other organs are really metas- 
tases from the primary tumor. In this textbook Cullen mentioned that, before 
the histological basis for cancer was discovered, cancerous growths were supposed 
by many to represent local manifestations of a constitutional dyscrasia, that the 
virus was present in the blood and, even if the affected organ was removed, the 
cancer would develop elsewhere. 

In the nineteenth century cervical carcinoma was usually treated by amputa- 
tion, cauterization, or hysterectomy—wmore often by the vaginal route since this 
gave a better opportunity for drainage and lessened the chance for contamination 
of the peritoneum. 

Ries”? in 1895 described a radical method for the removal of the uterus. 
He was not sure that peritoneum would survive after dissection so he experi- 
mented on dogs, assuming that the human peritoneum would live in similar 


*Presidential Address, presented at a meeting of the Obstetrical Society of Philadelphia, 
May 2, 1957. 
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circumstances. At the time of his publication, Ries had tried his operative tech- 
nique only on postmortem patients and had not attempted actual surgery in a 
living patient. 

Clark,’ while a resident at Hopkins in 1895, developed an operation inelud- 
ing removal of the lymph nodes and suggested catheterization of the ureters 
and pelvic drainage. In 1896 he reported 10 cases operated upon in this fashion. 

Wertheim’s more complete procedure was not described until 1898. 

In Cullen’s book two statements are made in regard to cancer of the cervix 
which I would like to quote. The first: ‘Diagnostic symptoms at best are 
meagre, and in the early stages give little or no clue to the real nature of the 
disease.” The second: “It is upon the family physician that we must rely to 
recognize the early symptoms and to indicate to the patient the appropriate 
treatment.” He further stated that without the assistance of the family physi- 
cian the gynecologist will see the patient only when the ease is too far advanced 
to permit adequate treatment. 

In 1890 Dr. Arthur Goodspeed,’® Professor of Physics at the University 
of Pennsylvania, accidentally made x-ray photographs but his teaching schedule 
was so full that he did not have time to follow through with his discovery. In 
December, 1895, Roentgen completed his publication, On a New Kind of Ray, 
and spoke publicly about it for the first time on Jan. 23, 1896. 

In July, 1898, Marie and Pierre Curie’® announced the discovery of the 
radioactive substance, “polonium,” and in December, 1898, they described 
radium, a material giving forth two million times as much radiation as uranium. 

Becquerel’® in 1901 earried a tube of radium in his vest pocket for a num- 
ber of days, sustaining a severe inflammatory burn. This suggested to Pierre 
Curie that radium might have medicinal qualities. 

Alexander Graham Bell, inventor of the telephone, first conceived the possi- 
bility of the use of radium in interstitial fashion. He made this suggestion to 
Dr. Z. T. Zowers* in 1903. 

Dr. Margaret Cleaves,® a physician in New York City, was the first actually 
to use radium for the treatment of cervical carcinoma. She described her ex- 
perience at a medical meeting in September, 1903, at Atlantic City. She treated 
an inoperable case of carcinoma that involved the cervix and the anterior and 
posterior vaginal walls. This patient was treated on two occasions with marked 
clinical improvement. 

W. J. Morton‘? published an article in October, 1903, in which he introduced 
a radium applicator for treating cancer of the uterus by way of the vaginal 
canal, and cancer of the throat. Technically the application of x-rays at this 
time had been most difficult. 

Truman Abbe? of Washington, D. C., in November, 1903, treated a patient 
with advanced carcinoma of the cervix with some radium which he had obtained 
from the Smithsonian Institute. This patient’s discharge stopped, her pain was 
reduced to a considerable degree, and the local growth diminished in size. Abbe 
did not seem too hopeful about the eventual result of the treatments. 

Dieffenbach! of New York, in 1905, treated 2 patients with improvement in 
one ease. He utilized celluloid bougies treated with a coating of radium salt 
for his treatments. 

Robert Abbe? of New York treated a number of patients with local radium 
and in 1913 reported the 8 year survival of one of these patients. Dr. F. C. 
Wood had done the histological examination of the biopsy specimen so this was 
an authentic 5 year “cure.” 

H. Dominici!” of Paris published in 1907 a short note in regard to the filtra- 
tion of radium with lead as a primary filter and thin paper as a secondary filter. 
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This filtered irradiation seemed to affect malignant tissue as strongly as the un- 
filtered irradiation but appeared to have less effect upon adjacent normal tissues. 
Prior to 1910, however, poorly screened radium was used, chiefly as a palliative 
measure in inoperable advanced cases. 

In 1909 Cheron and Duval® published the results of their treatment in a 
series of cases, the first such report to be recorded. By 1914 these authors had 
managed 158 patients with advanced cervical malignancy with apparent com- 
plete regression in 77 of the cases. It should be remembered that their article 
was published before the custom of at least a 5 year “follow-up” in cancer cases 
was in vogue. 

In this country Dr. Howard Kelly, Professor of Gynecology at Johns 
Hopkins Medical School, was probably the man who had the greatest influence in 
stressing the advantages of radium therapy in gynecological conditions. He 
obtained a small amount of radium in 1908 and proceeded to use it in the treat- 
ment of cervical cancer. It was at his behest that his associate, Dr. Curtis Bur- 
nam’ in 1912 went to Europe and visited the radiological centers in Britain and 
on the Continent. 

In Vienna, Dr. Burnam was able to secure about 200 mg. of radium. This 
was contained in a glass tube 11% inches long by 14 inch in diameter, wrapped 
in a thin layer of lead and kept in a small cardboard box. He felt a great re- 
sponsibility for its safekeeping, so he kept it in his overcoat pocket while on the 
way to London. By the time he arrived there, he had a typical case of radiation 
nausea and developed radiation dermatitis over the abdominal wall which took 
a number of weeks to heal. Between 1909 and 1915 Burnam and Kelly treated 
213 eases of cervical cancer with favorable initial results in the early cases. 

In 1925 Dr. Harold Bailey* and Dr. Henry Janeway began to use radium 
in the treatment of cervical cancer at Memorial Hospital in New York City. An 
endocervical applicator was used and a year later a “bomb” was made so that 
the vault and the fornices could be more adequately irradiated. 

It is appropriate at this time to mention a few Philadelphians who early 
were interested in the radiation treatment of cervical carcinoma. Dr. Catharine 
Maefarlane, I believe, was one of the first to use radium in the treatment of 
cervical carcinoma. The late Dr. George Pfahler was most interested in radio- 
therapeutics and adopted a suitable method of screening, using leather strips 
for this purpose in association with roentgen therapy. Dr. William S. Neweomet 
published a book in 1914 entitled Radium and Radiotherapy. During his career 
he has been associated with Temple Hospital, Presbyterian Hospital, Jefferson 
Hospital, and the American Oncologie Hospital. 

In this country, Schmitz?> in Chicago stressed the value of local radium 
therapy in pelvic malignancy and in 1915 reported on 112 cases he had treated. 
The disease in these cases was distributed in various parts of the body. 

During the course of years the knowledge of the dangers of radium, and the 
means of its application increased. In 1927 Heyman”* stated “. . .radiological 
treatment as practiced at the Radiumhemmet in respect to absolute results ob- 
tained in the treatment of cancer of the uterine cervix is superior to operative 
treatment.” 

This paper deals principally with radium and it should be stated that roent- 
gen therapy was being increasingly used in combination with local radium in 
the treatment of cervical cancer. 

Because of the improved results obtained with radium, considerable contro- 
versy developed. In 1932 at the French Academy of Medicine a thorough dis- 
cussion was participated in by Regaud and Faure which thoroughly advanced 
the acceptance of radiotherapy. This position was further strengthened in 1937 
by Fletcher Shaw of Manchester who said, “After careful observation .. . for 
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over seven years, Professor Dougal and I have come to the definite conclusion 
that radium offers the best chance of cure as well as being the more humane 
method of treatment. Therefore, strong advocates though we were of operation, 
we have now abandoned it.” 

Ward”? in New York City, and then a little later Pitts and Waterman”® in 
1926 started using endocervical radium in combination with low-intensity radium 
needles and their most recent report in 1945 noted favorable results in a good 
percentage of 309 patients who had been treated and followed for a satisfactory 
length of time. 

Teahan, Wammock, and Weatherwax”* in 1942 described 52 cases in which 
they had applied interstitial cervical needles with the abdomen open for guid- 
ance. 

More recently Scheffey** has employed fairly high-intensity cervical needles 
in combination with intraeavitary radium, and Corscaden® has successfully used 
interstitial cervical and parametrial needles. 

In any plan of treatment where a high intensity of irradiation dosage is 
achieved, necrosis and recurrence may take place—the “supra-lethal effect” of 
Tod. In interstitial needle technique, a dose of 45,000-60,000 gamma r may be 
reached at some points. 

For radium therapy, the complete expression of dosage should include the 
minimum tumor dose, the amount of radium used, and the time of application, 
filtration and number, active length and strength, and spatial distribution of 
the radioactive sources. A notation of the number of milligram hours of radium 
employed is completely inadequate since the same physiological effect is not 
produced when a small amount of radium is employed for a long time, as when a 
large amount of radium is employed for a short time, although the same number 
of milligram hours of treatment may be used. Usually the former procedure is a 
safer procedure. The intensity of irradiation may be reduced by protraction as 
cited or by fractionation. 

At present there are a number of major plans of intracavitary irradiation 
that are in common usage throughout the world. 


The Stockholm Technique, Used at the Radiumhemmet.—This method uti- 
lizes fractional treatment over a period of 3 to 4 weeks. The amounts of radium 
are fairly large. Ordinarily an intrauterine applicator is used containing 50 to 
70 mg. of radium and at the same time the vagina is treated by cylindrical or 
boxlike flat applicators, using 75 mg. of radium. Blocks of glass or vuleanite 
are used to separate the individual vaginal applicators and to distend the lateral 
vaginal vault. There is a high degree of individualization of treatment obtain- 
able. The applicators are held in place by careful systematic packing. 


The Paris Method Used at the Paris Radium Institute ——This is based on 
continuous intracavitary irradiation, usually over a period of 120 hours. Ordi- 
narily only one treatment is given. A total of 66.66 mg. of radium is used in 
six tubes. The radium is placed in rubber for the intrauterine application and 
two or three cork containers or a colpostat is used to deliver the vaginal dose. 
Usually the containers are removed daily and replaced after a cleasing douche. 


The Manchester Technique as Developed at the Holt Radium Institute.— 
This is actually a modification of the Paris technique. A special dosage system 
is employed which allows a predetermined dose of radiation to be given to a 
selected point or points in the pelvis. Rubber ovoids are used and the shape of 
the ovoid follows the isodose curve of the radium contained within it. The intra- 
uterine radium is applied in a similar fashion to that of the Paris method. 

Kottmeier*® warned against the limitation of discussion to dosage distri- 
bution at special points. He stated that these points may be of very limited 
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value in relation to the anatomical extent of tumors and that there is no specific 
dose (such as 5,000 r) that is required to kill an individual cancer cell. Recent 
studies suggest that a significantly smaller dose of irradiation may be needed 
to kill cells on the periphery of a growth than is necessary in the central portion 
of the tumor. He stresses the necessity of treating the paracervical and para- 
vaginal areas and of delivering adequate dosage on the pelvic wall from the 
bifurcation of the iliac artery along the obturator nerve down to the pelvic wall. 


Blomfield* has developed a Perspex radium holder based on Neary’s'® state- 
ment that the best depth-dose may be obtained from a ceutral source provided 
that the bladder and rectum are screened while the dose reaches the parametrium. 
This applicator uses different-sized kidney-shaped radium holders with a central 
additional radium source. 


A bewildering number of contrivances made up of gears, pinions, ratchets, 
wheels, springs, tongs, colpostats, fixed and elastic, in a variety of shapes and 
sizes have been devised to treat cervical cancer. The means of fashioning and 
shaping, singly and in combinations, the sprockets, screws, bolts, hinges, and 
levers to expand or compress the pelvie tissues serve as a source of constant 
wonder to me. 

In this country particularly, these applicators are all designed to keep the 
radium in proper position, with the fornices spread, the radium to be applied 
in a reasonably symmetrical fashion so that dosage determinations may be more 
easily estimated. The Regaud and Corseaden applicators, and the Fordyce and 
Bishop applicators are commonly used. The Fletcher, Campbell, and Ernst 
applicators have all found favor with gynecologists in the United States. Re- 
cently Mescham has developed a tonglike applicator which is proving quite 
satisfactory. 


These devices all have an inherent rigidity which makes them very useful in 
the roomy vagina where the cervical area is not distorted. Where there is undue 
distortion, much better results will be obtained by a more elastic method of 
radium application. 


Any radium placement technique has the aim of positioning the sources 
in such a way that an effective dose of irradiation may be delivered to the pri- 
mary tumor and its adjacent tissues. 

With the development of the field of radiation isotopes, various substitutes 
for radium have been suggested and are currently in use. Radioactive cobalt 
(half life of 5.3 years) in needles, plastic threads, and wires has been success- 
fully used. Iridium (half life of 10.7 and 74 days) is being studied. Since its 
gamma rays are of lower energy than those of radium, these rays may be shielded 
with smaller amounts of metal, thereby producing a lighter applicator. Tanta- 
lum (half life of 115 days) is less brittle, less expensive, and less difficult to 
coat than cobalt and may become a worthwhile therapeutic agent. Europium 
(half life of 12 years) would seem to have a great deal to offer, but too little is 
known about its practical clinical use. 

Henschke™t and others have been doing some interesting experimental work 
on the placement of interstitial radioactive isotopes utilizing nylon threads and 
ribbons for more accurate localization. 

The local radiation therapy of cervical cancer has changed a great deal in 
the past 50 years. We must assume, however, that the same amount of ionizing 
irradiation (whatever its source) given in the same period of time to the same 
amount of tissue will produce the same effect. This is true whether the therapy 
is from radium, cobalt®, or other irradiation sources. 

Techniques will undoubtedly improve, but it appears that research along 
the lines of measuring tumor sensitivity to irradiation should bear the most 
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fruit. Enhancement of the susceptibility of tumor tissues by administration 
of alpha-tocopherol and testosterone and the use of colchicine derivatives to pro- 
long the mitotic period of neoplastic cells are promising fields. 

As knowledge of radiation therapy advances, the role of the radiation thera- 
pist in the management of pelvic malignancy increases also. The gynecologist 
must continue his interest in and enhance his knowledge of radiotherapy. The 
gynecologist is and should be in the ideal position of maintaining a sensible 


balance between radiation and surgery in the treatment of carcinoma of the 
cervix. 
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COMI? OP Co 


THE TREATMENT OF CARCINOMA OF THE CERVIX 
WITH FULL IRRADIATION THERAPY FOLLOWED 
BY RADICAL PELVIC SURGERY 


First Progress Report on an Experimental Series 


Cuar.es S. STEvENSON, M.D., Detroit, MIcH. 


(From the Department of Obstetrics and Gynecology of Wayne State University College of 
Medicine, and the Department of Gynecology, Detroit Receiving Hospital) 


HERE has been considerable dispute, in the past half century, as to whether 

surgery or irradiation therapy is the best means of treating carcinoma of the 
cervix, and the question still has not been settled today. The best 5 year survival 
statistics following irradiation therapy have not been bettered appreciably by 
the best results from radical surgery, although the 10 year survival rate follow- 
ing surgery is somewhat of an improvement over that following irradiation; this 
is true, of course, only for cases in the clinical stages that are early enough to 
be considered operable. While the 5 and 10 year salvage rates for both irradia- 
tion therapy and surgery have shown marked improvement in the past 40 years, 
they are still relatively similar, and neither form of therapy alone seems to hold 
hope for a great improvement in the next several years. 

In 1946, as a result of the advances in anesthesiology and of the effectiveness 
of the new antibiotic agents, it seemed that an experimental series of cases of 
cervical carcinoma treated by complete irradiation therapy followed by the radi- 
cal Wertheim-Bonney operation now could and should be initiated as a long- 
range project. The opportunity to do so finally presented itself early in 1949 
when the members of the Tumor Board of Detroit Receiving Hospital accepted 
the idea. The first patient was operated upon in March of that year. 

As a result of our experience with this method of therapy we feel that the 
primary reason for giving full irradiation is that it will permit the performance 
of the surgery with much less danger of spreading viable cancer cells. We have 
come to believe, in fact, that the irradiation may well be considered an essential 
part of the preparation of the patient for operation. Our experience has led us 
to agree with Brown and associates,’ that it is best to wait for about 12 to 16 
weeks following completion of the irradiation therapy before operating, because 
by this time practically all of the full killing, attenuating, arresting, and walling- 
off effect of the irradiation would have been exerted upon the foci of cancer in 
the pelvis. In our series, however, when there was a poor irradiation response, 
we operated as soon as we could get the patient ready or were successful in 
persuading her to submit to the operation. 
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Method of Irradiation Therapy 


The treatment of carcinoma of the cervix by the members of the Radiology 
Department of Detroit Receiving Hospital has varied slightly in plan, from time 
to time, during the course of our experimental series thus far. The x-ray dosage 
comes from our 250 kv. machine, and is given, with midline cross-fire, through 
the usual 4 or 6 portals into the pelvis, during a period of from 5 to 8 weeks. 
A longitudinal strip of skin 4 em. wide in the lower midline of the abdomen is 
protected by a lead strip so that we will not experience too much difficulty in the 
healing of our lower midline incisions. According to the anatomic situation in 
the vaginal vault at the completion of this therapy, as to whether any cervix, 
per se, remains, or the vault is or is not markedly constricted, the patient is given 
either radium to the cervix, or additional x-ray to it by means of the vaginal 
cone. If neither of these two methods of delivering radiation directly to the 
cervix is possible, then additional deep x-ray to the midline region is sometimes 
attempted. The average radium dosage to the cervix is 6,000 to 7,200 mg. hr., 
applied through the use of the Ernst colpostat when possible, otherwise a plastic 
tube tandem, usually containing 3 capsules, is inserted into the cervical canal, 
and Manchester ovoids are placed in the lateral fornices of the vault. X-ray 
films are taken of the pelvis as soon as the patient has been discharged from the 
anesthesia recovery room so as to verify the correctness of the positioning of the 
radium with regard to the bladder and rectum, and to permit delivered dosage 
caleulations. 


Most patients first received half of their x-ray therapy, then the radium was 
given in one dose, and this was followed by the second half of the x-ray treat- 
ment planned for that given case. The general goal of the members of the 
Radiology Department has been to deliver by deep x-ray, in the average case, 
a calculated dosage of about 2,300 to 2,500 r to point A in the pelvis and about 
2,800 to 3,180 to point B. The average calculated delivered dosages, by radium, 
of gamma r to point A have been from about 6,077 to 7,596, and to point B about 
1,382 to 1,728. This has given average summated r dosages to point A of from 
8,377 to 10,096, and to point B from 4,182 to 4,908, in patients who have 
completed their therapy and who have tolerated it relatively well. When vaginal 
cone x-ray therapy had to be given in place of radium, the usual dosage was 
2,000 r. The patients in this series received most or all of the therapy they would 
tolerate, or permit, as outlined above, although in quite a few cases the dosages 
were considerably less than those here enumerated. 


Operative Surgical Therapy 


We have advised our radical surgery in all the patients treated by irradia- 
tion, where age, general health, and physical condition have permitted, except 
those who were beyond the early phase of Stage III. Because of the indigent 
nature of our “city hospital” clientele, half of the cases of cervical carcinoma 
coming to our clinic are in Stages III and IV. Most of the Stage III cases are 
of the advanced type, and we have thus far been able to advise our operation 
for only one-third of them. We advise surgery in all Stage I and II patients 
who we think can survive the operation. As our results have shown a trend 
toward a surprisingly good survival rate in the Stage III cases, we have been 
more bold in trying to persuade them to have the operation. We have per- 
formed an exploratory laparotomy in some Stage III cases, expecting to find 
extension of the disease beyond the pelvis when actually it was still limited 
to it. When we find at such a laparotomy, however, that there is extension be- 
yond the pelvis, then the case is regarded as hopeless but we have done the 
patients no harm by operating upon them. One of the main points we have 
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realized regarding our moral right to perform such experimental surgery fol- 
lowing irradiation therapy is that we could do so only provided we had no 
operative mortality and did not leave the patient badly crippled in any way. 
Our operative mortality in the 52 cases as of Jan. 1, 1957, herein reported is 
zero, and we believe we must keep it so. 


Our operation, once it is learned, is not difficult, but does require a pains- 
taking, unhurried, and gentle technique, a thorough knowledge of the anatomy 
of every part of the pelvis, sufficient patience and stamina to stand at the 
operating table for from 4 to 7 hours, the necessary support of the patient by 
blood transfusion, and truly expert anesthesia. The operation we have per- 
formed is practically identical with those described by Wertheim,” * Samp- 
son,* > Bonney,® * and Meigs,® * 1° which four descriptions are generally the 
same, except that Meigs urges and describes in detail the accomplishment of 
a wider and more thorough excision of the lateral portions of the cardinal 
ligaments and the paravaginal ligaments.*? Twombly” has also pictured certain 
important aspects of the procedure very well. 


Operative Technique 


In our procedure we do not ligate the hypogastric artery, neither do we 
divide the ‘‘obliterated’’ vessel which branches from it as this frequently has 
been found to give off a branch to the bladder before actual obliteration has 
occurred. We do not separate the ureter from its attachment to the extra- 
peritoneal surface of the parietal peritoneum of the lateral pelvic wall, nor do 
we place a tape, rubber dam, or any sort of instrument around or on the ureter 
at any point in the operation, and we do not pick up the ureter with thumb 
forceps no matter how gently this might be done. We take care to preserve 
the 2 or 3 tiny blood vessels which come directly across to the ureter from the 
adjacent portions of the hypogastric artery and vein between the division of 
the hypogastric artery from the common iliae and the point where the uterine 
artery branches from it. We also closely follow Sampson’s* ° recommendations 
that the periureteral vascular plexus not be stripped from it when dissecting 
the cardinal ligament tissue from around the ureter between the point where 
it passes beneath the uterine artery and its distal insertion into the base of the 
bladder. Otherwise we strip the exposed pelvic arteries and veins clean of all 
fat and lymph nodes, in an en bloc manner as much as possible, taking 
particular care to remove all such tissue from the lateral aspect of the external 
iliac vessels and from the obturator fossae. We also clean off the obturator 
nerve and all of the pelvie wall behind it from the crotch between the iliae and 
hypogastric vessels on down to the obturator foramen and Poupart’s ligament. 


We ligate all bleeding points as we go along, keeping the field dry at all 
times, and thus the average patient requires the transfusion of only 1,000 to 
1,500 ¢.c. of blood during and after the operative procedure. For anesthesia 
we prefer intravenous Pentothal sodium and inhalation gas-oxygen, depending 
primarily upon intravenous relaxing agents for muscle relaxation. We leave a 
Foley bag bladder catheter in place for 5 to 7 days postoperatively, despite 
which the patient is ambulated the day after operation, being able to carry her 
small drainage bottle in a sling as she walks the ward. The average patient is 
discharged about 14 days following operation, although we keep the elderly 
and hypertensive women in for about 3 weeks. 


Postoperative Complications 


In our series of 52 cases so treated, postoperative complications have been 
limited to some abdominal wound drainage in about 8 per cent of cases, and 
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3 patients had massive sloughing of the vaginal vault which required from 2 
to 4 months to heal over completely. All patients are given broad-spectrum 
antibiotic therapy for 3 or 4 days before operation and for about a week 
following it. About one-fourth of the women had a mild to moderate fever for 
3 days, and in one case it lasted for 7 days and disappeared when drainage 
occurred from the vagina and the abdominal incision spontaneously. Five 
women developed postoperative urinary tract fistulas into the vagina; this 
became evident in one case 2 weeks following operation, 5 weeks in another, 8 
and 11 weeks in 2 others, and one year in the fifth patient. The 4 fistulas which 
occurred in the first 3 postoperative months were undoubtedly partly the 
result of the operation, whereas the one that occurred a year later principally 
represented a delayed irradiation effect. The earliest death in the series 


occurred 19 months following operation, and thus the operative mortality is 
zero. 


TABLE I. CARCINOMA OF THE CERVIX TREATED ADEQUATELY WITH IRRADIATION THERAPY, 


INCLUDING CASES ALSO TREATED BY RADICAL SURGERY, 1949 THROUGH 1956 


SUITABLE FOR AND OFFERED 

TYPE OF TREATMENT THE OPERATION 
IRRADIATION OPERATION 
PLUS SURGERY OFFERED 


OPERATION 


IRRADIATION ACCEPTED 


STAGE | TOTAL CASES 


ALONE 


NO. | | No | &% 


| No. | 


I 
II 
IV 


43 
59 
62 
31* 


19 


24 74 
21 

7 

0 


24 
21 


0 


Total 


195 


143 


52 42 


52 


*About 20 additional Stage IV cases were too far advanced to tolerate or warrant irradia- 
tion therapy or could be given only palliative dosage. 


TABLE II. SuRVIVAL RESULTS OF TREATMENT OF CARCINOMA OF THE CERVIX WITH IRRADIATION 
THERAPY ALONE, AND WITH IRRADIATION PLUS SURGERY, 1949 THROUGH 1956 


TREATED WITH IRRADIATION 
TREATED WITH IRRADIATION ALONE SURGERY 


LIVING LIVING 
5 2 5 2 
YEARS YEARS YEARS YEARS 
NO. OF | NO. OF OR OR NO. OF OR 3 OR 
CASES | CASES | MORE LESS | DEAD| CASES | MORE | YEARS | LESS 
5 2 2 0 3 
17 1 12 
21 6 


59 


PLUS 


DEAD 


IV 31 31 1 
Total 195 143 6t 11 52 12 9 


*Novak" suggested the division of Stage I into 3 groups: (a) preinvasive phase; (b) 
cervical lesions not over 1 cm. in diameter; and (c) cervical lesions larger than 1 cm. in 
diameter. We have changed “a” to indicate the cases in which there is no detectable gross 
lesion and the diagnosis of invasive carcinoma is made only under the microscope. We have 
no Stage 0 lesions in this series. We use “b” and “c’? as Novak suggested. 


t7In considering the poor 5 year salvage rate in the cases treated with irradiation alone 
it must be borne in mind that all but 2 of these patients were medically and socially indigent, 
that their nutritional and general hygienic status had been extremely poor all their lives, 
that not more than two-thirds of the patients in Stages I and II were considered well and 
young enough to withstand operation (Table I). 


62 55 


26 


— 
|_| 75 
38 55 
55 7 60 
3] 0 
| |_| | | | 63 
STAGE | 
0 
b 0 
] 
4 ia | 38 1 7 10 20 21 6 4 7 4 
1 2 20 32 7 1 6 0 
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Results 


Since we began our series in 1949 there have been 195 cases (as of Jan. 1, 
1957) of cervical cancer adequately treated with irradiation therapy in our 
clinic* (Table I). Thirty-two of the 43 women in Stage I were in sufficiently 
good condition to withstand the operation and were urged to have it, but we 
were successful in persuading only 24 of them to do so; 38 of the 59 Stage II 
cases were considered safe surgical risks but only 21 agreed to the operation; 
16 of the 62 Stage III patients were believed to be operable but only 12 
were even borderline safe risks, and 7 of these were willing to submit to the 
operation. It was not offered to any Stage IV patients with the exception of 
one 38-year-old woman who had already developed a left ureterovaginal 
fistula before irradiation therapy was started, and since neither the rectum 
nor bladder was involved we have designated her as a Stage III in this series. 
Thus it has taken us 8 years to collect our series of only 52 cases, which makes 
it too small now to permit the drawing from it of data with valid statistical 
significance. 


The results of treatment with irradiation alone in the 143 eases and with 
irradiation followed by radical surgery in the 52 cases are shown in Table II. 


The follow-up data in the 52 patients for the 3 clinical stages of the disease 
are as follows: 


Stage I.—Of the 24 women, 23 are alive and well, 5 having survived 5 or more years, 5 
for 3 years, and 13 for 2 years or less. The one death occurred in a very obese, diabetic, and 
hypertensive 55-year-old Negro woman from cerebral hemorrhage 3 years and 5 months follow- 
ing completion of her surgery. Unfortunately, permission for autopsy could not be obtained, 
but the clinical picture was typical of intracranial hemorrhage, her systolic pressure was very 
high just prior to the accident, and there was no clinical evidence of recurrence of her cancer. 


Stage II——Of the 21 women, 17 have survived, 6 for 5 years, 2 for 4 years, 2 for 3 
years, and 2 for 1 year. Four women died, 3 from recurrent pelvic carcinoma, 2 at 22 months 
following operation and 1 at 19 months; one woman died 5 years and 5 months following oper- 
ation of primary adenocarcinoma of the liver. This was proved at autopsy and there was no 
evidence of recurrence of the pelvic carcinoma. The original surgical specimens in these 4 
fatal cases had shown residual carcinoma in the cervix in one, and viable cancer in an iliac 
node in another. 


Stage III—All 7 of these women are alive, one having survived for 5 years, 3 for 2 
years, and 2 for 1 year, and one for less than 1 year. 


Thus 47 of the 52 women are alive (as of this reporting data), and 3 of 
the 5 who are deceased died of recurrence of their disease; 12 of the women 
have lived for 5 or more years, 6 for 4 years, 3 for 3 years, 9 for 2 years, and 
17 for 1 year or less. 


Vaginal-urinary tract fistulas are common in women who have carcinoma 
of the cervix when no treatment at all is given, and they occur following 
irradiation therapy in series comprised of Stages I, IJ, and III cases at the rate 
of from 2 to 8 per cent in most reported statistics; this figure for irradiation 
therapy alone in our clinic has been about 8 per cent. In our 52 cases treated 
with both irradiation and surgery, one developed a ureterovaginal and 4 vesico- 
vaginal fistulas, giving a total of 5 cases, or a 9.6 per cent incidence of urinary 
fistulas in our series thus far. An additional patient had urine leakage from the 


*Two were private patients and were treated and operated upon at the Detroit Memorial 
Hospital, which shares the medical staff of its Radiology Department with that of Detroit 
Receiving Hospital. 
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vagina when first seen and before irradiation therapy was begun, and, although 
not proved by x-ray, it was thought to be coming from the left ureter as she 
had an advanced Stage III case and the left cardinal ligament was fixed to 
the lateral pelvic wall. We were not surprised, therefore, when she developed 
a left ureterovaginal fistula 7 days following operation. Two women with 
vesicovaginal fistulas later developed rectovaginal fistulas as well; this oc- 
eurred 2 and 3 years postoperatively. A third woman developed a recto- 
vaginal fistula 7 months following operation. 

The pelvis, in almost all cases, is a solid, fixed mass of scar by 3 months 
following operation, and one would expect more trouble with the ureters than has 
been found. Preirradiation intravenous pyelograms are done in all cases, and 
these are repeated before operation and again about 2 to 3 months following 
the surgery. We see frequent mild degrees of hydropelvis and hydroureter 
develop on one or both sides following operation but these have usually dis- 
appeared by 4 to 6 months postoperatively. All patients have a routine 
cystoscopic examination before irradiation therapy is begun in order to rule 
out involvement of the bladder. 


Pathologic Study of Surgical Specimens 


Pathologie study of the complete uteri, parametria, adnexa and extra- 
peritoneal pelvic fat and lymph nodes surgically excised revealed living car- 
cinoma in 18 cases, or 34.6 per cent of our series. Carcinoma was found (Table 
III) in 12 of the cervices, in 2 uteri, in one ovary, in the cardinal ligament in 
2 specimens, and in the pelvic lymph nodes in 6 cases. The obturator nodes 
were the ones most commonly involved. The lymph nodes were positive in 3 
of 9 Stage I cases, while this was true in 2 of 7 Stage II cases, which gives a 
relatively similar incidence for both stages. We found at least a few enlarged 
lymph nodes in all 52 patients operated upon, but in only 6 cases, or 11.5 per 
cent, was there any detectable remaining carcinoma in the glands, Since 
Meigs’® found positive nodes in one-fourth of his Stage II cases (treated with 
surgery alone) it would appear that an appreciable proportion of the 
metastatic carcinoma in pelvic lymph glands is killed off by adequate irradia- 
tion therapy; our incidence of positive glands following full irradiation 
therapy coincides with the 11.4 per cent found by Morton.** Carter and asso- 
ciates,> in their series of cases treated with radical surgery, found 35.7 per 
cent with positive nodes in the group treated by surgery alone, whereas this 
figure was only 18.7 per cent in those who had preoperative radiation. 


Comment 


Since only 15 of the 52 patients in our experimental series were treated 
sufficiently long ago to permit them to live 5 or more years, nothing more than 
a general trend, with regard to 5 year salvage, can be considered. Twelve of 
these 15 women have lived 5 or more years. With regard to their clinical 
stages, 4 were I, b, one was I, ¢c, 6 were in Stage II, and one was in III. The 3 
patients in the group who did not survive 5 or more years died 22, 19, and 22 
months following operation; 2 of them died from recurrent disease and one from 
extreme hypertension with intracranial hemorrhage. All of the 12 still living 
appear to be free of their pelvic cancer, and, since those who died of recurrence 
have done so within 22 months following operation, it appears unlikely that any 
of these 12 will suffer their demise on this basis. The trends toward 5 year sur- 
vival for the Stages I and II cases seem to be the same; there are too few Stage 
III cases for any trends to be perceptible. Since only 2 of the 15 patients failed 
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to achieve 5 year survival because of recurrence of their disease, the initial 5 
year salvage rate for our series thus far, including Stages I (5 cases), II (6 
eases), and III (1 case), is 87 per cent. 

With regard to the initial clinical staging of our cases we have consciously 
and unconsciously erred in favor of understaging them in this series. About 
one-fourth of our cases listed as Stage II were almost certainly early Stage III, 
on the basis of the findings at operation, and several of our I, ¢ cases appeared 
very definitely to have been in Stage II. Also, our group I, a does not include 
any cases in which the invasion seen under the microscope was a debatable point 
among our pathologists. Still further, one of our Stage III cases should prob- 
ably have been listed as a IV, as the patient had a ureterovaginal fistula before 
irradiation therapy was begun. We have not changed the originally assigned 
clinical stage in the eases in this report, nor have we included any eases of intra- 
epithelial carcinoma in our Stage I, a group. 


There has been, of course, a very real amount of unavoidable selectivity in 
the patients upon whom surgery has been performed. This is necessitated by 
the fact that age and the state of their cardiovascular and renal systems must 
not prevent them from tolerating the operation. We have operated upon 
many hypertensive patients as well as many obese ones, and we have not yet had 
to decline to do the operation on the basis of obesity alone. In our effort to 
explore the extent of applicability of our method in a large clinic we, wisely or 
unwisely, have operated upon quite a few poor surgical risk patients when we 
were able to obtain tacit permission to do so from our medical consultants, and 
when our anesthesiologists have been willing to go along with us in the spirit 
that this is an experimental series. We must continue to endeavor to keep this 
natural selectivity factor as low as possible if we are going to perform a meaning- 
ful experiment. The patients who refuse the surgery we have urged will con- 
stitute the control group in our project. 

Attention should be called to the fact that one of our Stage I, b cases, even 
though the ulcerated lesion on the cervix was less than 1 em. in diameter and the 
cervix was not enlarged, already had metastases to the pelvic lymph nodes, 
viable carcinoma cells being found in 3 glands. That pelvic gland metastasis 
may occur in the very early stages of cervical carcinoma has been shown be- 
fore, and our patient provides further additional evidence of this fact. This 
woman, however, had delivered a baby at term about 3 weeks before the 
cervical biopsy showing the carcinoma was taken, and thus it appears that 
lymphatic extension might occur earlier when the patient is pregnant. 

It has been maintained by Schmitz'® ** that radical surgical treatment 
should be employed only in patients whose carcinoma does not respond favor- 
ably to irradiation therapy. He follows his patients closely during and after 
such treatment, resorting to repeated biopsy of the cervix, cytologic smear 
studies, and the gross findings on pelvic examination in his effort to determine 
whether or not the response has been adequate. Our experience in this regard 
has been that it is impossible to determine, in many cases, by these or any 
other known means, whether or not the disease is responding properly to 
irradiation, or whether it has been eradicated. In most of our cases we have 
not been able to foretell the persistence of carcinoma, learning this fact only 
upon pathologic examination of the excised tissues; in some cases, of course, 
the surgery was done with the knowledge that there had been no beneficial 
response to the irradiation. Corscaden,’® in 1955, suggested that radical 
surgery in the treatment of carcinoma of the cervix should be reserved for: 
(1) study in institutions devoted to gynecologic research, (2) cases recurrent 
after irradiation, (3) certain Stage IV cases in which there is extension to the 
bladder or rectum but not to the lateral pelvic wall, and (4) cases shown to be 
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resistant to irradiation by methods yet to be established. In this series, with 
regard to Corscaden’s second and fourth points, since 34.6 per cent of the 
women had residual cancer 16 to 18 weeks, on the average, following com- 
pletion of irradiation therapy, it seems to be better not to await the advent of 
the conventional evidence of recurrence (since we were unable to tell which 
patients still harbored the disease) before applying the indicated therapy. 
Possibly the interesting and important work of the Grahams’ 2° may even- 
tually lead to the provision of a reliable test that will tell us which cases are 
not responding to irradiation therapy or which have residual carcinoma that 
subsequently will result in clinical recurrence of the disease. Our own routine, 
progressive cytologic studies have not yet given evidence of reliability in this 
regard. 

When one considers the very poor survival rate of the patients in our total 
series who were treated with irradiation alone, as compared to those who had 
irradiation plus surgery (as shown in Table II) it appears that the woman 
who is a good surgical risk is also a good irradiation risk. This is to say that 
she is made of better ‘‘biologic stuff’’ than her more malnourished and weaker 
sister. This brings up the all-important socioeconomic background factor 
which shows itself so definitely when large series of cases, including both ward 
and private patients, from one clinic are studied with regard to results of 
treatment. Intensive research into this factor should bring forth important 
findings. Our own series, thus far, has been of little use in this regard since 
all but 2 of our 195 cases were from a poor hygienic background. 

Morton,* in 1945, Schjott-Rivers, in 1951, and Crawford and co-workers,” 
in 1956, among others, published series of cases which had full preoperative ir- 
radiation, and our findings coincide generally with theirs. Meigs,®® Read,” 
Thomas and associates,” Kelso,”> Carter and collaborators,’> Pratt,?° Twombly 
and Taylor,?’? Allen, Sherman, and Arneson,?* Dargent and Guillemin,?® Brun- 
Douglas and Birnbaum,** and Croner and McCabe,*? among others, 
have performed the radical operation in series comprised of cases which have had 
some preoperative irradiation, of varying types and combinations, as well as 
in those with none; their findings are of real importance and those who are in- 
terested in this subject will do well to read their papers. 


The follow-up of our cases is done by the social service worker in the Tumor 
Clinic office at Detroit Receiving Hospital, and the figures herein presented, in 
our series of 52 cases, according to her records, represent no “lost” patients as 
of Jan. 1, 1957. 


When we started this series it was stipulated by the Tumor Board that the 
author would personally operate upon every case himself, and this rule has been 
strictly adhered to, although an average of half of each case has been performed 
by his senior residents with his personal assistance at the operating table. We 
believe that this very extensive operation should not be attempted by anyone not 
thoroughly experienced in such radical pelvie surgery, and that it is best per- 
formed by one who is doing such operative work right along. 


It should be remembered that the series we have in progress is an experi- 
ment, and that we will not be able to answer the question as to whether our 
combined method of treatment of carcinoma of the cervix is good or not good, 
warranted or unwarranted, until we have one or two hundred patients so treated 
who have gone or could have gone 5 years from the time of operation. We know 
that others who have had some experience with this combined treatment do not 
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believe it is good,’® and that real improvements in the technique and results of 
irradiation therapy alone are being made in many centers, but we believe that 
ours still is a sufficiently legitimate experiment to justify its continuance on our 
planned long-range scale until such time as further advances in the therapy of 
this disease may invalidate it. We specifically are not recommending our com- 
bined therapy plan as the best means of treatment of cervical cancer, and we 
wish to state our sincere belief that good irradiation therapy alone, for all stages 
of the disease, is today the established method of choice. 


Summary 


1. In a series of 195 cases of carcinoma of the cervix, 148 were treated 
with irradiation alone and 52, or 27 per cent, were treated with full irradiation 
therapy followed by the radical Wertheim-Bonney operation. 

2. The operative mortality in the 52 cases was zero. There was one post- 
operative ureterovaginal fistula, an incidence of 2 per cent, and 4 vesicovaginal 
fistulas, an incidence of 8 per cent. 

3. Five of the 52 patients died, one from primary adenocarcinoma of the 
liver after first surviving for 5 years and 5 months, one from intracranial 
hemorrhage and hypertensive cardiovascular disease 3 years following opera- 
tion, and 3 from recurrence of their pelvic cancer. 

4. Residual carcinoma was present in the surgical specimens in 18 cases, 
or 34.6 per cent of the 52 cases; the cervix contained viable cancer in 12 


cases, the uterus in 2, the cardinal ligaments in 2, and the pelvic lymph nodes 
in 6. 


Our sincere thanks are due to Dr. Osborne A. Brines, Professor of Pathology at Wayne 
University and Pathologist of the Detroit Receiving Hospital, and to his associate, Dr. Tom 
Hiratzka, for their painstaking study of all tissues submitted; to Dr. James E. Lofstrom, 
Professor of Radiology, and to his associates in charge of irradiation therapy, Dr. William E. 
Conrady and the late Dr. Sam L. Balofsky, for their generous cooperation and support of this 
project; to Dr. Ferdinand E. Greifenstein, Professor of Anesthesiology, for his help and for 
the excellent anesthesia given by the members of his resident staff; to Mrs. Selma Cohen, de- 
voted social service worker in the Tumor Clinic office, and her assistants; and to Miss Frances 
J. Green, Supervisory Nurse on the Gynecology Service, for her tireless labors and those of her 
assistants. We are also grateful to Dr, Charles G. Johnston, Professor of Surgery at Wayne 
State University and Head Attending Surgeon of Receiving Hospital, for his encouragement in 
the early stages of the project and his continued interest. 
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THE RELATIVE VALUE OF CULTURE AND ENDOMETRIAL 
BIOPSY IN THE DIAGNOSIS OF GENITAL TUBERCULOSIS 


I. Hatsrecut, M.D., PETAH Tigva, ISRAEL 


(From the Department of Obstetrics and Gynecology, Hasharon Hospital) 


EMALE genital tuberculosis, which two decades ago was still considered a 

rare disease, has during the last few years attracted the interest of a great 
number of investigators and is now generally recognized as occurring more fre- 
quently than was previously realized. 

This change of concept is mainly due to the routine use of the endometrial 
biopsy in the investigation of sterility and menstrual disorders and to the grow- 
ing use of cultures of the menstrual and intermenstrual discharges in cases in 
which the presence of latent genital tuberculosis is suspected. 

Ten years ago we' reported the first results of our investigations on the 
cultures of the menstrual discharge as a means of detecting latent genital tuber- 
culosis. We have since extended this method by introducing the use of cultures 
of the cervical and vaginal secretions for the same purpose, especially in cases 
of amenorrhea and in virgins from whom menstrual discharge is difficult to 
obtain. 

Cultures of the menstrual discharge have, during the last 5 years, been used 
with satisfactory results by a growing number of investigators.27 These cultures 
have helped to detect a considerable number of cases of latent genital tubereu- 
losis which would have remained undiscovered by other diagnostic means hither- 
to available. 

The purpose of this report is to review the results which we were able to 
achieve by using this method routinely during the last decade and to compare 
the results of this method with those obtained by means of the endometrial 
biopsy, which has been performed simultaneously in most of our cases. 


Material and Methods 


This report includes 120 cases of genital tuberculosis which have been diag- 
nosed either by endometrial biopsy or by cultures of the uterine secretions or 
by both methods applied simultaneously. 

In 103 cases both methods were used and in 17 eases in which an exudative 
pelvic tumor was found, cultures of the menstrual discharge were used exclu- 
sively, being the only diagnostic means practicable in such eases. 

In eases in which the two methods gave contradictory results, the endo- 
metrial biopsy was repeated and the pathogenicity of the acid-fast bacilli which 
grew in the cultures was ascertained by injection of the colonies of bacilli into 
guinea pigs. 
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The cultures of the menstrual discharge whivh were done on specific media 
(Petragnani or Loewenstein) were repeated until at least one or two positive 
or ten negative results were obtained, before a definite conclusion was reached. 


In 58 eases the cultures of the menstrual discharge were supplemented by 
cultures of the intermenstrual vaginal and cervical secretions. 

In 4 cases of primary or secondary amenorrhea cervical or vaginal secretions 
alone were used. 

All in all, 689 cultures of the menstrual discharge and 394 cultures of the 
intermenstrual discharge were used in 120 patients, for the diagnosis of latent 
or exudative genital tuberculosis. 


Results 


Table I shows the results which we have obtained by using one or both 
methods (endometrial biopsy and/or cultures of the uterine secretions) and 
which we have classified as follows: 


Group I includes 54 cases in which the endometrial biopsy as well as the 
cultures gave positive results. 

Group IT includes 38 cases in which the cultures gave positive results while 
the endometrial biopsies showed a normal endometrium. 


Group III includes 11 eases in which the endometrial biopsy showed tu- 
bereulous lesions, whereas the cultures gave negative results. 


Group IV includes 17 cases in which cultures, all of which were positive, 
were the only diagnostic means applied. 


In the 103 cases in which both diagnostic methods were used simultaneously, 
the endometrial biopsy gave positive results in 65, or in approximately 63 per 
cent of all the cases, whereas the cultures of the uterine discharge helped to de- 
tect the genital tuberculosis in 92, or in approximately 90 per cent of the cases. 


TABLE I. CLASSIFICATION OF RESULTS OBTAINED BY MEANS OF CULTURES OF THE MENSTRUAL 
DISCHARGE AND/OR ENDOMETRIAL BIOPSIES IN THE DETECTION OF GENITAL TUBERCULOSIS 


ENDOMETRIAL BIOPSY CULTURES OF UTERINE DISCHARGE 
POSITIVE ] NEGATIVE POSITIVE NEGATIVE 

54 0 54 0 

0 38 38 0 

11 0 0 11 

17 


65 38 1] 


Comment 


The endometrial biopsy, which for the last two decades has been used as a 
routine diagnostic means in the investigation of female sterility, has helped to 
uncover many cases of unsuspected endometrial tuberculosis. Latent female 
genital tuberculosis has since been recognized as playing an important role in 
the etiology of primary sterility. Yet many cases of this asymptomatic clinical 
form of tuberculosis would remain undiscovered if we had to rely on the endo- 
metrial biopsy as our only diagnostic method. 

Culture of the menstrual and intermenstrual discharge has helped us during 
the last 10 years to detect a great number of cases of latent genital tuberculosis 
which the endometrial biopsy has failed to reveal. Moreover, with the help of 
these cultures, we have been able to demonstrate the tuberculous nature of many 
inflammatory pelvic masses. 


| 
GROUP | 
I 
| II 
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IV 
Total 
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Cultures of the uterine secretions should not be regarded as merely supple- 
mentary to the endometrial biopsy as a diagnostic method but should be con- 
sidered as having their own specific diagnostic value. 

Furthermore, the cultures of the menstrual and intermenstrual uterine dis- 
charges are, in our opinion, the only method hitherto available for the diagnosis 
of the early tubal stage of genital tuberculosis. 

Many authors®? have been advocating during the last few years the use of 
hysterosalpingography for the diagnosis of tubal tuberculosis. Different radio- 
graphic signs have been described by these investigators as being sufficiently 
pathognomonic for tuberculous lesions of the tubes to be diagnosed with cer- 
tainty. Without denying the great value of hysterography in the detection of 
otherwise symptomless genital tuberculosis, we consider the bacteriological con- 
firmation of the radiographic diagnosis obligatory. 


Fig. 1. 


Fig. 2. 


Fig. 1.—Salpingography showing rosary-like beading of the radiopaque material on the 
left and multiple strictures of the right tube. Both tubes are occluded at the isthmic 
portion. 


Fig. 2.—Salpingography showing bilateral tubal occlusion with dilatation of the ampullar 
sections. 


We were able to confirm the tuberculous nature of tubal occlusion diagnosed 
by means of salpingography in 39 out of 40 cases in which radiographic signs 
pathognomonic for tubal tuberculosis were present, while the endometrial biopsy 
gave positive results for tuberculosis in only 20 of these cases. 


— 
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The 6 following cases seem to us to be particularly illustrative of the 
effectiveness of cultures of the uterine discharge in detecting genital tuberculosis 
in its early tubal stage: 


CasE 1.—This patient suffered from exudative pleuritis at the age of 17, and 4 years 
later an endometrial biopsy was done because of her barren marriage of 2 years. A normal 
endometrium was found. Cultures of the menstrual discharge gave positive results for tuber- 
culosis. The patient received 45 Gm. of streptomycin. Immediately after the treatment was 
finished she conceived and six weeks later she was operated upon for an ectopic pregnancy. 
Histological examination of the resected tube revealed tuberculous salpingitis. 


CasE 2.—This patient suffered from exudative pleuritis at the age of 14. Ten years 
later she developed a tuberculous fistula of the sternum. An endometrial biopsy was done at 
the age of 28 for her primary sterility and showed a normal endometrium. Seven cultures of 
the menstrual discharge done during seven consecutive menstrual periods gave positive results 
for tuberculosis. The patient received 60 Gm. of streptomycin and the Mycobacteriwm tuber- 
culosis disappeared from the menstrual secretions for a period of 5 years. Five years after 
the antibiotic treatment she was operated upon for an ectopic pregnancy. 


CaAsE 3.—In this patient repeated endometrial biopsies revealed a normal endometrium, 
but cultures of the menstrual discharge gave positive results for tuberculosis. The red-cell 
sedimentation rate was constantly elevated but the genital tuberculosis was completely symp- 
tomless. A bimanual vaginal examination disclosed a normal uterus and adnexa. She received 
1 Gm. of streptomycin daily for 45 days. Two years later she developed an exudative pelvic 
tumor which disappeared after renewed antibiotic treatment. 


Case 4.—This patient suffered from pulmonary tuberculosis at the age of 18. Tubal 
occlusion was diagnosed 4 years later by means of repeated tubal insufflations. An endometrial 
biopsy showed signs generally considered pathognomonic for tubal tuberculosis. Both tubes 
were occluded in the isthmic portion (Fig. 1). Only one out of the eight cultures of the 
menstrual discharge gave positive results for tuberculosis. The pathogenicity of the acid- 
fast bacilli which grew in this culture was assessed by injection of the bacilli in guinea pigs. 


Case 5.—This patient suffered from pleuritis at the age of 20. One year later she 
married and after 3 barren years an endometrial biopsy was done and a normal endometrium 
found. One year later salpingography disclosed that both tubes were occluded at the distal 
ends, with dilatation of the ampullar sections (Fig. 2). Two out of four cultures of the 
menstrual discharge gave positive results. After antibiotic treatment the Mycobacterium 
tuberculosis disappeared from the menstrual discharge but it reappeared 3 years later. 


CasE 6.—This patient suffered from tuberculous peritonitis with ascites at the age of 
15. ‘She was married at the age of 28 and 2 years later an endometrial biopsy showed a normal 
endometrium, but cultures of the menstrual discharge gave positive results for tuberculosis. 


Conclusions 


The importance of the detection of latent female genital tuberculosis in its 
early tubal stage is evident. Although tuberculous lesions of the female genital 
organs generally show a tendency toward self-limitation and frequently even 
self-healing, the result is always sterility, if this process is not arrested before 
the endometrial stage of the disease is reached. The only full-term pregnancies 
which have followed antibiotic treatment for genital tuberculosis have occurred 
in patients in whom the disease was diagnosed and treated while still in its 
earliest tubal stage. Yet the only diagnostic means as yet available for the 
detection of tubal tuberculosis is culture of the menstrual discharge. The only 
disadvantage of this method lies in the considerable delay in obtaining definite 
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results. Tuberculous lesions of the endometrium and endosalpinx are known 
to be among the most paucibacillary of all tuberculous foci. This explains why 
the cultures gave uniformly positive results in so few cases. In most cases no 
more than one out of three or four cultures was positive and in a few cases these 
cultures had to be repeated up to ten times before one positive result was reached. 


In approximately 8 per cent of the cases the cultures of the menstrual dis- 
charge failed to detect the endometrial tuberculosis which was diagnosed by 
means of endometrial biopsy. These cultures can therefore not be considered 
as a substitute for the endometrial biopsy in every case. 


Both methods have their advantages and disadvantages and are to be applied 
simultaneously wherever possible. 


Summary 


One hundred and twenty cases of female genital tuberculosis which have 
been diagnosed by means of cultures of the genital secretions and the menstrual 
discharge in particular are surveyed and the results of this method are com- 


pared with those obtained by means of endometrial biopsy which was done simul- 
taneously in most cases. 


One hundred and three cases were of the latent and 17 of the exudative 
form of genital tuberculosis. 


In 103 cases of latent genital tuberculosis in which both methods could be 
applied, the cultures of the menstrual and intermenstrual discharge gave positive 
results in 89.3 per cent, whereas the endometrial biopsy revealed endometrial 
tuberculosis only in 63 per cent. 
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“SHAVE” BIOPSY OF THE CERVIX 


SAMUEL S. ROSENFELD, M.D., ALFRED SCHWARZ, M.D., AND 
SiwNEY STECKEL, M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology and the Department of Pathology of the 
Jewish Memorial Hospital) 


HE Papanicolaou cytologic technique is an ingenious and valuable means of 
detecting cancer. It does not, however, distinguish intraepithelial from 
invasive cervical cancer. 


Novak,? Galvin and Te Linde,? Gusberg,? Ayre,* Foote and Li,’ and many 
others are of the opinion that a positive smear report is an urgent indication 
for a biopsy or curettage before surgical or radiotherapeutic measures are 
instituted. 


In order to make the procedure of obtaining biopsy material from large 
segments of the population feasible, a technique was sought that would obviate 
the necessity for hospitalization. The method would of necessity have to be 
practically painless and accompanied by negligible blood loss. 


Materials and Methods 


We employed numerous instruments and found that a small blade similar 
to that found in pencil sharpeners gave the most satisfactory results. For 
facility in handling the blade in shaving or scraping the cervix, we have affixed 
the blade to a long slender metal rod by a tiny screw (Fig. 1). The instrument 
ean be inserted through a bivalve speculum—over a weighted speculum, or 
over a posterior vaginal wall retractor. We find that a weighted speculum or 
a Sims or blade retractor affords better access to the cervix than does a bivalve 
speculum. 


Steadying the cervix with a vulsellum forceps facilitates the procedure. In 
shaving the posterior lip of the cervix the forceps grasps the anterior lip, and 
vice versa. Special care is taken to include the squamocolumnar junction in 
the scraping. Because of the size of the blade it is nearly always possible to 
enter the lower part of the cervical canal and thus secure tissue from this all- 
important area. When the columnar junction extends beyond the external os, 
there is no problem. 


We encountered some difficulties when the program was initiated, in that 
numerous specimens were submitted from the Out-Patient Department in which 
no tissue could be found. On investigation it was established that this was 
caused by either improper technique or faulty collection. It was found advisable 
for the doctor himself to place the tissue gathered in 10 per cent formalin or 
another suitable fixative. A considerable amount of tissue may be lost if this 
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part of the procedure is left to an inexperienced nurse. Every bit of tissue 
adhering to the blade should be carefully removed and immediately immersed 
in the fixative. Loose tissue adhering to the cervix and vagina should likewise 
be gathered and fixed. All our tissues were stained with hematoxylin and 
eosin. 

Although it is stated that the endocervix is not often the primary seat of 
cancer, nevertheless, we are experimenting with several instruments with the 
object of obtaining appreciable amounts of tissue from this region. Marsh® and 
other investigators have recently cast doubt on the supposed rarity of malig- 
naney originating in the endocervix. At present we secure sufficient endo- 
cervical tissue by curetting the endocervix with a small sharp uterine curette 
preceded by a slight dilatation of the cervix with a Hegar dilator. We find that 
patients have only minimal discomfort from this manipulation, especially if 
they are given an injection of Demerol a few minutes before the curettage. 


Fig. 1.—Instrument disassembled. 


Results 


In 5 eases the tissue submitted was unsatisfactory for diagnosis. These 
shavings were performed in the Out-Patient Department and were probably 
the result of improper collection. The remaining 246 specimens proved ade- 
quate. A synopsis of the findings is shown in Table I. 

Cytologic and biopsy findings were in agreement except in 3 instances 
where suspicious cells were reported after cytologic examination but biopsy 
failed to show malignaney. The patients concerned are at the time of this 
report symptomless and in satisfactory physical condition. In another case two 
separate smear examinations were suspicious but could not be classed as posi- 
tive; however, shave biopsy revealed squamous-cell carcinoma. 


Figs. 3 and 4 illustrate 2 of the carcinomatous tumors found in our series 
and Fig. 5 is a good example of squamous-cell metaplasia. 
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TABLE I. Microscopic FINDINGS 


NO. OF CASES 


No lesion found (squamous epithelium and mucosa) 92 
Hyperchromatic mostly glandular cells with marked inflammation 2 
Cervical dysplasia 1 
Leukoplakia with active chronic cervicitis and dysplasia l 
Endometriosis 
Atypical cells (suspicious ) 2 
Squamous-cell carcinoma 4 
Adenocarcinoma 2 
Inflammatory changes 141 
Total 246 


Shave biopsies were taken from 10 pregnant patients and in none of them 
was there any resemblance to either carcinoma in situ or invasive carcinoma. 
These patients were carefully followed and all delivered full-term babies. The 
bleeding incidental to biopsy was negligible. 


Fig. 2.—Normal squamous epithelium. 


Comment 


By no means do we advocate the shaving procedure as a competitor to the 
Papanicolaou smear technique but we do urge that both approaches be em- 
ployed simultaneously in cancer detection. In many institutions the final 
verdict as to the absence or presence of cancer is rendered by a tissue patholo- 
gist. By training and experience he is naturally adept at making diagnoses by 
examination of compact tissue. The smear and tissue techniques combined 
complement one another and their employment should materially increase 
diagnostic accuracy. 

The simplicity of the biopsy method here described, the trifling cost of the 
instrument, and the valuable information that can be derived from its use 
combine to make it a desirable tool for screening and detection. 
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Shave biopsy enjoys some advantages over punch biopsy, for the latter 
secures material from a relatively limited area and as a result fails at times to 
obtain a specimen from the involved area. In the shave biopsy, tissue is gathered 


Fig. 4. 


Fig. 3.—Adenocarcinoma of endocervix. 
Fig. 4.—Squamous-cell carcinoma. 


from the entire squamocolumnar junction and from the lower portion of the 
endocervix and thus the probability of obtaining tissue from a diseased area is 
greatly increased. 


Fig. 3. 
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Fig. 5.—Cervicitis with marked squamous-cell metaplasia. 


Summary and Conclusions 


Two hundred and fifty-one cervical biopsies were performed by shaving 
the cervix and the microscopic diagnoses of experienced pathologists are re- 
ported. Invasive carcinoma was found in 6 eases. 

There were no eases of hemorrhage and no patient required hospitalization 
as a result of the procedure. 

Follow-up disclosed no instances of stenosis of the cervical canal. In a few 
patients the erosions were appreciably improved. 

We are convinced that shaving of the cervix is a safe, simple, inexpensive, 
and valuable adjunct in the detection of cancer of the uterine cervix. 


We gratefully acknowledge the courtesy and aid of Drs. Joseph C. Ehrlich and Irving 
Ratner of the Lebanon Hospital Pathology Staff who examined 58 of the specimens from 
biopsies obtained by the senior author in Lebanon Hospital. We are also indebted to 
Dr. Norman Block who secured many of our specimens and to Dr. Kyanck Alerte for his 
assistance in examining many of these specimens. % 
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EXCISION BIOPSY OF THE CERVIX* 


Joun D. Corsair, Jr., M.D., PHILADELPHIA, Pa. 


(From the Presbyterian Hospital in Philadelphia) 


VER the years we have tried and been dissatisfied with many methods of 

treating the diseased cervix. Conservative procedures raised doubt as 
to whether the tissue removed was adequate for dependable evaluation by the 
pathologist and more radical techniques increased the incidence of postoperative 
bleeding and other complications. The Papanicolaou smear has largely replaced 
the office biopsy and the concept of excision biopsy has been developed and is 
now used wherever possible on patients hospitalized for vaginal operations on 
our service. 

Material 


We present our experience with 100 consecutive excision biopsies performed 
by one operator on his private patients and followed for at least one year. The 


indications and prerequisites for this procedure are as follows: 


1. A curettage and biopsy of the cervix should be indicated on the basis of 
a history of abnormal bleeding or the questionable appearance of the cervix. 

2. A Papanicolaou study should have been made and reported. 

3. The patient should be at or near the menopause and the cervix non- 
functional from the point of view of future pregnancy. The average age of 
the patients in this series was 43.9 years. 

4. Pelvic examination under anesthesia should have shown no adnexal or 
uterine abnormalities. 


Technique 


The object of this operation is to remove all of the portio vaginalis of the 
cervix and all of the endocervical glandular structure up to the internal os and 
often including some endometrium (Fig. 1). 

The endometrial cavity is first explored and the depth of the internal os 
determined with a sound. The canal is then dilated just enough to admit the 
small Sims curette and a curettage is performed. No attempt is made to serape 
the endocervix. Fig. 2, A shows that the cervix is first cireumscribed, with a 
free flap of epithelium left all around. Epithelium is mobilized anteriorly and 
posteriorly by blunt dissection, but the lateral areas where bleeding is most pro- 
fuse are avoided. B, The cervix and endocervix are removed intact as in eold 
knife conization. C, A Newman reverse tenaculum is then inserted to just inside 
the endometrial cavity and the “uterine stump” drawn into the field for closure. 
One half length of 40 day No. 2 chromic catgut was used in all these eases. 
Lighter sutures either fray during placement or are absorbed too soon. 


*Study supported by a grant from the George L. and Emily McMichael Harrison Fund 
for Gynecologic Research. 
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__ The placement of the purse-string suture (D) is awkward to learn and 
difficult to describe and may be best understood as combining the four to six 
stitches of the Sturmdorf technique into one continuous suture. Moderately 
profuse bleeding occurs at this stage and can be controlled in part by increased 
traction on the Newman tenaculum. No ties or ligatures are used. 


Fig. 1.—A. Shows the tissue removed in excision biopsy of the cervix and, B, the 
relationships after completion. Hemostasis is achieved by compression of tissues by the 
purse-string suture. 


The needle is first drawn through the mucosal flap just above the branches 
of the left uterine artery. The second bite tranverses the full thickness of the 
uterine stump to bring the suture out above the tenaculum through the opening 
left by the excision of the endocervical canal. The third is a generous bite into 
the anterior flap of vaginal mucosa. The point of the needle is then inserted 
into the uterus and brought out just above the main vessels on the patient’s 
right. A bite is taken into the mucosa from inside out and the procedure is 
repeated in the opposite direction to include a pulley stitch of the posterior 
mucosal flap. We prefer to use only one continuous suture for the entire opera- 
tion but sometimes it is easier to stop after one half is completed and use a 
second suture for the second half (ZH). If this is done, the ends are not tied 
and traction on them provides both hemostasis and exposure for the second half. 
Care is needed to have these pulley stitches slide freely at all points and to ap- 
proximate neatly the edges of the mucosa as the sutures are pulled taut. If 
two sutures are used, the opposite ends of both sutures are tied together on both 
sides. Fig. 2 shows both methods. Four knots are used on each tie and cut 
snugly (Ff). These are usually still in place on examination one month after 
operation. 
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Fig. 2.—A, Beginning of incision. B, Completion of excision. C, The uterine stump 
everted by the reverse tenaculum to facilitate placement of the first two bites of the suture. 
D, The entire procedure accomplished by ten bites of one continuous suture. FH. Method us- 
ing two sutures, the upper half shown in place and the lower half pulled taut in completion. 
F, appearance at end of operation. 
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Pathological Conditions 


The Papanicolaou smears were negative in each of these 100 cases. 
The primary pathological diagnoses of the cervix were as follows: 


Normal cervix 11 
Chronic eystie cervicitis 43 
Cervical polyp 19 
Squamous metaplasia 26 
Early invasive carcinoma 1 


There is an obvious advantage in having the entire cervix available for 
study and many blocks of tissue were recut for study in suspicious areas. The 
one carcinoma was found in an area of squamous metaplasia deep in an endo- 
cervical gland. When a Wertheim hysterectomy was done 3 days after the ex- 
cision biopsy, no tumor was found. The prior operation did not make the second 
more difficult. 


Results 


These women were all out of bed on the day of operation and discharged 
from the hospital on the second postoperative day. None required packing in 
the operating room. None were treated for bleeding in the hospital and none 
have been readmitted for bleeding. All of these 100 have been followed for 
one year and there has been no complaint of dryness of the vagina. None 
have been treated for cervical stenosis. 


Comment 


The technique has been developed gradually over a period of 10 years in 
an effort to reduce the incidence of readmission or prolonged hospitalization 
for postoperative bleeding in cases of cervical disease. Since we have stand- 
ardized the technique here reported, our results have been good. Earlier 
failures resulted from the use of fine or frayed catgut and from shallow bites 
in tissue pulling through. If one part of this suture relaxes, the whole area 
bleeds, since no ligatures are used. This has been overcome by the use of 
really heavy suture material. In another group of cases granulations and in- 
fection of the uterine stump developed. This has been overcome by mobilizing 
the flaps and not putting too much tension on the suture. 

Since there is general agreement as to the desirability of removing the 
cervix when operating from above we ask why the functionless cervix is so 
often left in situ when an operation is done from below. This method was de- 
veloped as a means of preventing bleeding but we have come to believe that 
this approach to the diseased cervix may be more important in preventing 
eancer. Excision biopsy removes not only the squamocolumnar junction at 
the external os but also the glandular structure of the endocervix and so the 
entire ‘‘cancer-bearing area.’’ We have come to believe that these areas must 


be removed whenever a woman past the childbearing period is subjected to 
vaginal surgery. Further study is in progress and it will remain for pro- 
longed follow-up evaluations to determine the degree to which this will tend 
-to prevent carcinoma of the cervix in women. 
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Conclusions 


The concept of excision biopsy of the cervix is offered for the diagnosis 
of and prophylaxis against cancer. 


A satisfactory technique is described. 


We wish to thank Dr. George M. Laws for his advice, criticism, and encouragement in 
this work. 
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CULDOCENTESIS AT THE JACKSON MEMORIAL 
HOSPITAL—400 CASES 


Rosert L. Crews, M.D., Frep D. Hotrorp, M.D.,* Anp 
James Henry Fercuson, M.D., MIAMI, FLa. 


(From the Department of Obstetrics-Gynecology, University of Miami School of Medicine, 
Jackson Memorial Hospital) 


WI peeing frequently see cases of pelvic pain and irregular vaginal 
bleeding, in which the diagnosis following examination is not obvious. 
These cases tax the diagnostic acumen of any physician, and as a result many 
expensive and time-consuming procedures are often performed. 

The history and physical findings in such cases may at times be thought 
to indicate exploratory operation. Sometimes the operative findings justify 
the procedure. At other times it is found that conservative therapy would 
have been more appropriate. At still others, it may be found that the delay 
in operating has unnecessarily jeopardized the patient. In such difficult cases 
we have found that culdocentesis is of value in providing an accurate, safe, 
and quick method of learning the pathological conditions present, so that 
proper therapy can be instituted without delay. 


This paper reports the results of 400 cul-de-sac taps done for diagnostic 
purposes on patients with a variety of gynecologic disorders. An occasional tap 
was performed on patients with abdominal disease of a nongynecologie nature. 
The 400 taps were performed over a 16 month period, from Dee. 15, 1955, to 
April 22, 1957. Most of the patients in this study presented themselves in 
the emergency ward with acute conditions. A very small number of them were 
being followed in the clinic, or by private physicians at home, or had been 
hospitalized for observation and diagnostic studies prior to the performance 
of a culdocentesis. 

At the Jackson Memorial Hospital the number of emergency visits per 
year is in excess of 70,000, approximately 5 per cent (3,500) of these being 
gynecological. Almost all of the cul-de-sac taps are performed in the emer- 
geney ward. Any patient who presents a problem in diagnosis, with symptoms 
of pelvic pain and/or irregular vaginal bleeding, is subjected to a culdocentesis. 
Approximately 10 per cent of the gynecological patients (or 350 patients per 
year) seen in the emergency ward fit into this category. 

After extensive experience with culdocentesis we feel that any patient 
with the symptoms noted, when the diagnosis is not obvious, merits this 
simple procedure. In the great portion of these cases the cul-de-sac tap will 
show nothing or simply serous fluid. A negative finding is, however, of con- 
siderable diagnostic value when there is the possibility of ectopic pregnancy 


*Present address: Mary Imogene Bassett Hospital, Department of Medicine, Coopers- 
town, N. Y. 
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or a pelvic abscess. In addition, many patients with other intra-abdominal 
conditions present themselves with pelvic symptoms. <A study of the intra- 
peritoneal fluid contents in these patients may at times rapidly give an ac- 
curate diagnosis. The utilization of culdocentesis is preferable to watchful 
expectancy in patients who may have a perforated viscus, a traumatic hemo- 
peritoneum, or free pus in the peritoneal cavity. 

In many of these patients on whom culdocentesis was performed, no 
abnormalities were palpable in the pelvis or, because of pain and/or obesity, 
the pelvic examination was inadequate. Culdocentesis in these patients made 
possible early and proper disposition. Without the benefit of culdocentesis, 
many of these patients would have been hospitalized unnecessarily and others 
would have been sent home only to return later in a more advanced state of 
disease. Many patients would have been subjected to an unnecessary diag- 
nostic surgical exploration of the abdomen. 


Fig. 1.—Sagittal view of a culdocentesis. 


Fig. 2.—Vaginal view of a culdocentesis. 


Method 


Culdocentesis trays were prepared in the hospital central supply. They 
were released on call to any of the floors, and an additional supply was kept 
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in the hospital emergency unit. At the beginning of the study numbered 
cards were attached to the sets. The cards were to be filled out and handed 
in on completion of the tap. There were 481 trays released from central sup- 
ply during the study period. However, through neglect of the examiner, 81 
cards attached to the sets were not returned. Each tray contained a No. 18 
and a No. 20 gauge spinal needle, a single-toothed tenaculum, a piece of rubber 
tubing 9 inches long with a metal adapter on one end to fit the syringe, and 
a glass observation tube on the other end to fit the needle, a 50 ml. syringe, 
and several 4 by 4 inch sponges. 

These taps were usually performed by an intern on duty in the emergency 
ward or on the gynecologic floors, with or without supervision, occasionally 
by a medical student under supervision, at times by a resident, and rarely 
by an attending physician. Minimal instruction was needed for the personnel 
involved. An attempt was made to perform the procedure in all cases of 
pelvic pain and menstrual irregularities in which the diagnosis was not 
obvious. 


Technique 


Very little preparation is necessary for the performance of a culdocentesis. 
If the patient is cooperative and without severe pelvic pain, we use no anal- 
gesia. If necessary, 50 mg. of meperidine hydrochloride intravenously is em- 
ployed. Rarely do we inject a local anesthetic into the site of the planned 
puncture, and usually no antiseptic agents are used to clean the vagina. A 
dry sponge adequately removes blood or discharge, if present. 

Figs. 1 and 2 are diagrammatic sketches of the procedure. Fig. 1 is a 
sagittal view showing the needle in the cul-de-sac with the attached adapter, 
tubing and syringe. In this diagram the needle has been inserted with a 
sponge forceps. However, the apparatus may be held and inserted with the 
fingers as easily if the patient is not markedly obese or if the vagina is not 
of extreme depth. It is important to note that, unless the needle is inserted 
close to the posterior lip of the cervix, the peritoneal cavity easily could be 
missed or the rectum entered. The tenaculum should be attached to the 
posterior lip of the cervix, elevating it and exposing the junction of tlie 
vaginal mucosa and the cervix, which is the point in the midline where the 
needle should be inserted. Fig. 2 is a vaginal view through the inserted specu- 
lum, again illustrating the points mentioned above. 


Results 
Table I presents the results of the 400 taps. 


TABLE I. RESULTS OF CULDOCENTESIS (400) CASES 


Negative 
Unclotted blood 
Serous 
Serosanguineous 
Pus 

Clotted blood 
Other 


The largest group (144) were recorded as negative, that is, no material 
of any kind was obtained on aspiration. It has been found that persistent at- 
tempts to enter the cul-de-sac at the same sitting will frequently yield material 
where the first or even the second attempt yielded nothing. Such repeated 
attempts are strongly recommended as a method of eliminating false negative 
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taps. All of these patients with negative taps subsequently experienced an 
uncomplicated course, their initial complaints subsiding, generally with non- 
operative therapy. The patients in this group and in the third group where 
serous fluid was obtained had a variety of eventual diagnoses. Such diagnoses 
as threatened abortion, dysfunctional uterine bleeding, acute pelvic inflam- 
matory disease, incomplete abortion, and physiological ovarian cysts were 
the most common. 


The second group (79 taps) yielded blood which failed to clot on standing. 
All of these patients were subjected to exploratory operations. Seventy-four 
of these patients had ruptured or bleeding ectopic pregnancies, and five of 
the patients had hemoperitoneum from a source other than an ectopic preg- 
nancy. 


Sixty-four taps yielded serous fluid, which in small quantities is recog- 
nized as a normal constituent of the peritoneal cavity. This result is very 
helpful in the disposition of diagnostic problems, and leaves little doubt that 
the peritoneal cavity has been entered. 

There were 60 taps which yielded serosanguineous fiuid. When there is 
a small amount of blood not homogeneously distributed throughout the serous 
fluid, which was the situation in the majority of these cases, it usually can be 
attributed to the trauma of the tap. However, when the distribution of blood 
is homogenous, and the amount admixed in the serous fluid is considerable, 
an intraperitoneal source of slow leakage of blood must be considered, espe- 
cially if no previous tap has been performed. None of these patients with 
serosanguineous taps was shown subsequently to have an ectopic pregnancy. 
Generally, their symptoms subsided with conservative therapy. In those few 
cases where the amount of blood mixed with the serous fluid was considerable, 
however, a colpotomy usually, a laparotomy rarely, was performed. In all 
these cases ruptured hemorrhagic ovarian cysts with slow leakage of blood 
were found. 


Frank pus was found in 36 of the taps. It was determined clinically 
whether the pus was from a localized abscess or free in the peritoneal cavity, 
and the patient was treated appropriately. 


Blood which clotted on standing was obtained in 14 taps. The aspirated 
blood should be observed for clotting for at least six minutes.t We believe 
these taps represent trauma to a vessel with aspiration of the contained blood. 
This result occasionally confirmed the diagnosis of postoperative pelvic hema- 
toma. 

Three taps were listed as ‘‘other.’’ On one of these taps fecal material 
was obtained; this patient had no complications. One tap represents the 
biopsy with a Silverman needle of a pelvic mass which was thought to be 
metastatic from the upper gastrointestinal tract. The third tap represents 
partially digested food material admixed with cloudy serous fluid in a case of 
a perforated duodenal ulcer. 


Comment 


There were no complications from this procedure. On several occasions 
we have obtained air which was thought to be flatus, and on the one occasion 
fecal material. It is felt that damage to the bowel can be avoided if the 
needle is inserted without wavering the tip and withdrawn in a like manner. 

There have been 87 ectopic pregnancies during this study. Of these 


patients, 80 had ruptured or bleeding ectopic pregnancies. Hemoperitoneum 
was present and a culdocentesis yielded blood which did not clot in 74 cases 
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(see discussion of false negatives below). Culdocentesis was not done in 6 
cases, managed by physicians who did not use this procedure. The remaining 
7 ectopic pregnancies were unruptured and not bleeding; taps were done in 
4 of these cases but no material was obtained. 

We have had 5 patients with hemoperitoneum without an ectopic preg- 
naney (Table II). Four of these patients had ruptured hemorrhagic corpus 
luteum eysts, and one had a ruptured theca lutein cyst with a twin intra- 
uterine gestation. 


TABLE II. HEMOPERITONEUM WITHOUT ECTOPIC PREGNANCY 


PATIENT DIAGNOSIS 
Ruptured hemorrhagic corpus luteum cyst 
Ruptured hemorrhagic corpus luteum cyst 
Ruptured hemorrhagic corpus luteum cyst 
Ruptured theca lutein cyst 
Ruptured hemorrhagic corpus luteum cyst 


In this series we consider a false negative tap, in reference to ectopic preg- 
nancy, one in which no material was obtained in a patient who was eventually 
found to have a hemoperitoneum. This is in contrast to other workers who 
consider as false negatives all cases of ectopic pregnancy, with or without 
hemoperitoneum, where unclotting blood was not obtained. 2: 

There have been 3 ‘‘false negative’’ taps in this series (Table III). The 
term, false negative, may well be erroneous in 2 of these cases where clotted 
blood was obtained on the first tap. In view of this result it is reasonable to 
assume that either the peritoneal cavity was not entered, or there was no intra- 
peritoneal material to be aspirated. Subsequent taps resulted in blood which 
did not clot, and operation disclosed a ruptured ectopic pregnancy in each 
ease. The third patient presented a difficult diagnostic problem. Blood which 
did not clot was obtained on June 30, three weeks prior to definitive surgery. 
At this time a colpotomy showed extensive chronic pelvic inflammation with 
obliteration of the cul-de-sac. No ectopic pregnancy was visualized. On July 
27 the patient re-entered the hospital in shock, at which time no material was 
obtained on culdocentesis, apparently because the needle failed to reach the 
peritoneal cavity. 


TABLE III. ‘‘FALSE NEGATIVE’’ TAPS—EcToPIc PREGNANCY 


-_PATIENT TAP DATE RESULT 

First 4/19 Clotted blood 
Second 4/24 Unelotted blood 

2. W. M. C. First 1/18 Clotted blood 
Second 1/19 Unclotted blood 

3. D. N. First 3/17 Nothing obtained 
Second 6/30 Unclotted blood 
Third 7/27 Nothing obtained 


The value of culdocentesis in the management of ectopic pregnancy can 
be determined by comparing cases where no tap was performed with cases 
which had taps. Beeause of the widespread use of this procedure after the 
beginning of the culdocentesis study, it was necessary to collect all the ectopic 
pregnancies from July 1, 1955, to obtain a sufficient number of cases managed 
without the benefit of culdocentesis. The data presented below were obtained 
from 119 ectopic pregnancies seen at the Jackson Memorial Hospital from 
July 1, 1955, to April 22, 1957. The latter date marks the termination of the 
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culdocentesis study, the goal of 400 taps having been attained. We obtained 
figures showing a marked decrease in the delay involved in the proper care 
of these patients when culdocentesis is employed. 


Table IV shows the physician delay relative to operation. The median 
and average delay was obtained, according to whether or not the patients 
had a culdocentesis. In patients without a tap the median delay was 4.0 
days, the average delay 8.29 days. In patients with a tap the median delay 
was 0.5 days, the average delay 5.19 days. It can be seen from comparison of 
the two categories that there is a considerable difference. Table IV also shows 
the delay from admission to the hospital until operation in the same two 
categories. In patients without a tap the median delay was 2.0 days, the 
average delay 1.44 days. In patients with a tap the median delay was 0.08 
days, the average delay 0.62 days. Again a considerable decrease in time be- 
fore definitive surgical therapy is noted in cases where a culdocentesis was 
done. The median delay between culdocentesis and operation was 0.08 days. 
The average delay, which was 0.50 days, is somewhat longer because until 
recently a tap returning blood which did not clot failed to convince a few 
physicians as to the necessity for immediate surgical therapy. 


TABLE IV. DELAY 


MEDIAN (DAYS) 


"AVERAGE (DAYS) 


First Physician to Operation.— 
Without tap 4.0 
With tap 0.5 
Admission to Operation.— 


Without tap 2.0 1.44 
With tap 0.08 0.62 
Culdocentesis to operation 0.08 0.50 


Conclusions and Summary 


1. Culdocentesis has been recently introduced and used with increasing 
frequency in this hospital. We think it is of considerable value in the diagnosis 
of pelvic and other intra-abdominal disease. This procedure is performed on 
all patients with pelvic pain and menstrual irregularities in cases where 
the diagnosis is not obvious. 

2. The procedure appears to be without complication even in inexperienced 
hands. 

3. The aceuracy of culdocentesis in diagnosing hemoperitoneum in this 
series in 96 per cent. It is especially dramatic in the diagnosis of ectopic 
pregnancy, where a delay in surgical therapy is not desirable. 

4. The value of the procedure in decreasing the delay before proper surgi- 
eal therapy is instituted in ectopic pregnancy is considerable. 
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Ingelman-Sundberg, Lindgren, Ryden, and Sandberg: Spontaneous Motility of Uterine 
Fibromyomas and Their Responses to Pharmacological Stimuli, p. 263. 


There are three principal theories concerning the histogenesis of uterine myomas; 
first, that these tumors arise from muscle cells of the uterus; second, that myomas originate 
from mesenchymal tissue; and, third, that they may originate from the musculature of 
uterine vessels. 

The authors have studied the motility of isolated strips cut from uterine fibroids ob- 
tained at hysterectomies. With the use of the Magnus-Kehrer technique, the tissues were 
studied under the physiological conditions of an organ bath containing Tyrode solution 
and oxygenated by a gas mixture containing 95 per cent oxygen and 5 per cent carbon 
dioxide. The same types of spontaneous motility and pharmacological responses were ob- 
served in the strips cut from uterine fibroids as in normal uterine musculature. One of 
the fibroids had developed exactly in the isthmice region, and the strips cut from this 
fibroid showed the specific motility of the isthmic musculature. The content of fibrous 
tissue was of importance, since all myomas which contained 50 per cent or more fibrous 
tissue had no or only poor motility. This observation is in accordance with the motility 
pattern found in the cervix, where the muscle fibers are sparse. The authors suggest that 
these observations support the theory that the myomas arise from the muscle cells of the 
uterus. 

ROBERT E. L. NESBITT, JR. 


Rooth and Sjostedt: Oxygen Saturation in the Umbilical Vessels of the Human Foetus 
in Normal and Prolonged Pregnancy, p. 374. 


The authors have studied the oxygen saturation in the umbilical cord in 363 cases 
with special reference to the duration of pregnancy. Two hundred and twenty-five of 
these infants were delivered in occiputoanterior presentation with spontaneous delivery 

*Articles preceded by an asterisk are abstracted below. 
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(‘funcomplicated delivery’’). In the remaining 138 cases (‘‘complicated delivery’’) 56 
infants were delivered spontaneously in occipitoanterior presentation, but the child showed 
signs of asphyxia either by a change in the rate of heartbeat or by meconium staining 
of the amniotic fluid. The others in this group were delivered by forceps or cesarean 
section. 

In neither of these two groups was there any decrease in the oxygen saturation with 
advancing length of gestation. Likewise, there was no decrease in the oxygen saturation 
of the umbilical vein of infants with a prolonged gestational time. From the thirty-sixth 
to the forty-fifth week of gestation the oxygen saturation in the fetal blood measured in 
the umbilical vein was at a constant level. This series included 52 cases in which preg- 
nancy was prolonged beyond the forty-second week. 

The variations in the oxygen saturation from week to week were small both in the 
vein and in the arteries. In the vein the saturation was between 65 and 70 per cent with 
a mean of 66.8 per cent, and in the arteries the oxygen saturation was between 40 and 45 
per cent, with a mean of 42.4 per cent. The authors believed these values represent the 
normal physiological oxygen saturation in the human fetus in utero. 


ROBERT E. L. NESBITT, JR. 


Fertility and Sterility 


Vol. 8, September—October, 1957. 


Rugh, R., and Wolff, J.: Threshold X-irradiation Sterilization of the Ovary, p. 428. 
*von Kaulla, K. N., Aikawa, J. K., Bruns, P. D., and Wikle, W. T.: Secretory Function 
of the Human Uterine Cervix: Studies With Radioisotopes, p. 444. 
Arronet, G. H., and Turnbull, L.: Colpocytogram and Cornification Index: Suggested 
Standard for the Reading of Vaginal Smears in the Normal Menstrual Cyele, 
p. 465. 


Rugh and Wolff: Threshold X-irradiation Sterilization of the Ovary, p. 428. 


Because it takes years to acquire information concerning the human response to ir- 
radiation, experimentation with mice must be utilized to gather facts quickly. Although 
data accumulated from irradiation of the fast-breeding mouse cannot properly be applied 
to man, such findings are nevertheless of increasing significance in view of the imminence 
of the atomic era, 

The authors used 253 sexually mature mice for different levels of x-irradiation. One 
group was exposed to doses varying from 20 to 100 r in single whole-body exposures, fol- 
lowed by immediate mating with tested males. A second group exposed to similar x-irradi- 
ation doses was allowed to mate after an interlude of 30 days. A third group was exposed 
to the same levels of total-body x-irradiation fractionated at 5 days per week for 4 weeks, 
receiving from 1 to 5 r per day for a total dose of 20 to 100 r, and allowed to mate at the 
conclusion of the irradiation. A total of 38 nonirradiated mice were used as controls. 
The mice were examined at weekly intervals to determine the number of litters. Newborn 
mice were removed so that lactation would come to an end, thereby affording the mothers 
maximum opportunity for the resumption of reproduction. 


As the dose of x-rays was increased, there was diminution in the total number of lit- 
ters produced and acceleration of the onset of sterility. This effect was most apparent 
when there was a lapse of 4 weeks between x-irradiation and mating, showing that the 
influence on the ovary becomes apparent after a latent period. This is possibly related 
to the greater degree of radiosensitivity of immature ova as compared to mature ova. 
The average size of litters produced was not affected by the amount of x-ray dosage or its 
fractionation. If an irradiated mouse reproduced, it was invariably with a normal num- 
ber of offspring, suggesting that productivity of ova in the mouse is an ‘‘all-or-none’’ 
phenomenon and that x-irradiation does not stimulate the production of more ova. During 
the 53 weeks of experimentation no instance of recovery from x-irradiation sterilization 
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was noted, regardless of the exposure level. Thus, ‘‘temporary sterilization’’ does not 
occur in the mouse. A single exposure of 100 r sterilized every female mouse in 8 weeks 
but the same dose fractionated over 30 days sterilized the mouse in 24 weeks, demon- 
strating the additive, if not the cumulative, nature of x-irradiation. The control group 
continued to produce litters for almost a year beyond the time of complete sterilization 
of the irradiated mice. 

PaUL T. TOPKINS 


von Kaulla, Aikawa, Bruns, and Wikle: Secretory Function of the Human Uterine Cervix: 
Studies With Radioisotopes, p. 444. 


In the intial pilot study, 1131 was given intravenously to 5 patients about 3 to 4 
hours prior to hysterectomy. Samples of tissue from different parts of the uterus revealed 
maximum radioactivity in the cervix, particularly in its lower portion. In the light of 
this finding, subsequent investigations were directed toward study of the dynamics of 
cervical mucus secretion. 

Carrier-free tracer doses of I131 were administered intravenously to 25 patients. 
Serial samples of blood were obtained, and by a special technique serial specimens of 
cervical mucus and saliva, for radioactive assay. 1131 appeared in the mucus within 2 
minutes after injection and within 5 minutes its concentration in the mucus was higher 
than in the serum. In the next 15 to 30 minutes its level was ten times as high in the 
mucus as in the serum. In only one instance did the radioactivity of the cervical mucus 
fail to exceed that of the serum. This occurred in a postmenopausal woman who had 
previously undergone supracervical hysterectomy. 


The dynamics of cervical secretion were then studied to determine the excretion of 
endogenous molecules of varying sizes and physiologic activity. One patient was in 
jected with a tracer dose of I131-tagged human serum albumin, another with I31-tagged 
thyroxine. In both patients radioactivity was detected in the cervical mucus, although 
the ratios between that of mucus and of blood were lower than those which followed the 
administration of 1131. To prove that these results were not explicable on the basis of 
deiodination of the compounds, a noniodinated tracer, S%5-tagged thiocyanate was used. 
Although the salivary concentration of this material was considerably higher, there was 
some concentration of radioactivity in the cervical mucus. 


The dynamics of cervical [131 secretion were, to a certain extent, altered by the 
pharmacologic action of the drug pilocarpine when it was given parenterally or used 
topically. 

PavuL T. TOPKINS 


Arronet and Turnbull: Colpocytogram and Cornification Index: Suggested Standard for 
the Reading of Vaginal Smears in the Normal Menstrual Cycle, p. 465. 


The material for this presentation is derived from a thorough, critical survey of the 
literature and a methodical study of a series of 630 vaginal smears taken from gynecologi- 
cally normal women with ovulatory menstrual cycles. Three smears were taken daily from 
each patient during the complete cycle. They were procured from the upper anterior 
vaginal wall and stained by the procedure of Papanicolaou. Microscopic study of vaginal 
cytology was done from 400 cells covering a minimum of 8 optical fields. 


The results are depicted graphically in a ‘‘colpocytogram’’ of a normal cycle. The 
colpocytogram is divided horizontally into 7 sequential phases, beginning with menstru- 
ation and ending with premenstruation. It is made up in vertical divisions by the 14 
characteristics or phenomena observed under the microscope during the course of the 
menstrual cycle. The authors emphasize the fact that it is necessary to make serial ob- 
servations during an entire cycle in order to obtain a proper interpretation of hormone 
changes. At the same time, they point out that among the factors presented in the cyto- 
colpogram there are some which have a special value in determining hormone activity, 
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namely, the cells from the superficial epithelial layer. In their interpretation of the 
‘‘cornification index,’’ comparison of fully cornified and precornified cells takes into con- 
sideration all cellular criteria, cytoplasmic as well as nuclear. The authors describe care- 
fully their standards for recognition of such cells and show that their cornification index 
follows the curve of urinary estrone more closely than the pyknosis index does. They 
suggest that this cornification index may yield a more accurate method of estimating the 
effect of the estrogenic hormone on vaginal epithelium. 
PAUL T. TOPKINS 


Journal of the Philippine Medical Association 
Vol. 33, August, 1957. 


*Enrile, R. R., Arellano, 8. O., Tamayo, J. G., and Santos, D. C.: Jaundice in Pregnancy, 
p. 587. 


Enrile, Arellano, Tamayo, and Santos: Jaundice in Pregnancy, p. 587. 


Eight cases of jaundice were seen over a 6 year period from January, 1949, through 
December, 1955, in the Charity Obstetrical Service of the Santo Tomas University Hospi- 
tal. These represented 0.053 per cent of 14,944 admissions. Four, or 50 per cent, of the 
patients died. The cause of death in each case was attributed to hepatic failure, suggest- 
ing its importance as a direct or contributing cause in maternal deaths. 


The authors feel that infectious hepatitis acquires unusual severity especially in the 
third trimester of pregnancy and more particularly in multiple pregnancies. The ob- 
servation is explained on the basis of increased fetal nutritional demands concomitant 
with the advance in pregnancy. The nutritional demands may be more acute in multiple 
pregnancy, especially when there is a history of current or preceding malnutrition in the 
mother. 


A detailed summary of the clinical records, autopsy, and histopathological findings 
makes up the remainder of the paper. 


EDWARD A. SAWADA 


The Lancet 
Vol. 2, 1957. 


*Nabarro, J. D. N., and Moxham, A.: Effects of Corticotrophin on Urinary Excretion 
of Pregnanediol and Pregnanetriol, p. 624. 


Nabarro and Moxham: Effect of Corticotrophin on Urinary Excretion of Pregnanediol 
and Pregnanetriol, p. 624. 


Urinary pregnanedio! and pregnanetriol were determined before and after 100 units 
of corticotrophin gel was administered for 3 consecutive days. In most of 23 people with 
healthy adrenal glands, the excretion of pregnanediol increased, as reported by Klopper, 
A., Strong, J. A., and Cook, L. R. (J. Endocrinol 15: 180, 1957). The excretion of preg- 
nanetriol was altered less constantly and in some men no increase was found. Of 22 
hirsute women, 9 had responses greater than did the normal persons. Of these, in 3 both 
pregnanediol and pregnanetriol, in 5 only pregnanediol, and in 1 only pregnanetriol were 
affected. Though no figures are given, the excretion of 17-hydroxycorticosteroids and 
17-ketosteroids is stated to have increased in all of these 9 patients. The excretion of 
both pregnanediol and pregnanetriol increased in all but one of 5 patients with Cushing’s 
syndrome. That the adrenal glands were responsible for all of these increases was indi- 
cated by a similar response obtained in 4 women who had had oophorectomies and no 
response in 3 patients with normal gonads who had had adrenalectomies. 


The high levels found in some of the hirsute women were always accompanied by 
high values for hydrocortisone metabolites and do not indicate a metabolic defect as in 
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congenital adrenal pseudohermaphroditism. The results confirm those of Klopper and his 
associates that pregnanediol may appear in the urine and indicate the rate of steroid 
formation. Pregnanetriol presumably is derived from 17-hydroxyprogesterone, the next 
stage in the synthesis of hydrocortisone. Both pregnanediol and pregnanetriol reach a 
peak in the urine before the total 17-hydroxycorticosteroids. 

Davip M. Kypp 


Miinchener medizinische Wochenschrift 
Vol. 99, September, 1957. 


“Krueger, E. H.: Results and Experience With Cases Showing Positive Findings on 
Colposeopy, p. 1413. 


Krueger: Results and Experience With Cases Showing Positive Findings on Colposcopy, 
p. 1413. 


Suspicious colposcopic and cytologic findings were noted in 209 patients out of a 
total 28,900 (1:139) first seen on the gynecological service of the University of Halle in a 
period of 24% years. Approximately 50 per cent of these patients were found to have car 
cinoma in situ or early invasive carcinoma on further workup. Rim biopsy of the cervix 
was found to be the most advantageous method of obtaining tissue for pathologic exami- 
nation. The average parity of women with carcinoma was higher than that of the nega 
tive group. 

Early invasive carcinoma was treated by total hysterectomy with a 100 per cent 
eure rate. For carcinoma in situ, only amputation of the cervix was done. Many of these 
patients were again colposcopically positive later and required further treatment. 

Four patients with a negative biopsy (out of 147) developed carcinoma in situ sub 
sequently. 

It is concluded that careful follow-up of patients with positive colposcopie findings 
with or without carcinoma in situ is required. 

WALTER TAUBER 


Science 
Vol. 126, 1957. 


*Sadovsky, Aryeh, Serr, David M., and Kohn, Gertrude: Composition of the Placental 
Septa as Shown by Nuclear Sexing, p. 609. 


Sadovsky, Serr, and Kohn: Composition of the Placental Septa as Shown by Nuclear 
Sexing, p. 609. 


In the placentas of 14 male fetuses the cells of the septa were studied for nuclear 
sex difference. In 10 cases, well above 50 per cent were cells with sex chromatin. In 4 
others the proportion was more than 35 per cent. In no case was the count within the 
limits for the male. This seems to indicate that the septa are of maternal origin. 
L. M. HELLMAN 


Surgery, Gynecology and Obstetrics 


Vol. 104, 1957. 


*Kern, Russell, Harvey, Rose, and Starr, Paul: The Effects of Radioactive Lodine on 
Maternal and Fetal Thyroid Function During Pregnancy, p. 560. 

*Kistner, Robert W., and Duncan, Christopher, J.: An Analysis of One Hundred and 
Five Radical Hysterectomies at the Free Hospital for Women, p. 733. 


Kern, Harvey, and Starr: Effects of Radioactive Iodine on Maternal and Fetal Thyroid 
Function During Pregnancy, p. 560. 


The authors warn of the potential danger to fetal thyroid tissue when radioactive iodine, 
1131, is administered as either a diagnostic or therapeutic measure during pregnancy. They 
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cite 2 cases in which radioactive iodine was administered in large therapeutic doses at the 
thirteenth week of pregnancy. Both infants born at term had congenital hypothyroidism. One 
of the infants died at 2 months of age in spite of treatment with thyroxine. At postmortem 
examination no thyroid tissue was found. 

The authors suggest that congenital hypothyroidism may be detected early by the 
determination of the protein-bound iodine level in the cord blood. 


VINCENT TRICOMI 


Kistner and Duncan: Analysis of One Hundred and Five Radical Hysterectomies at the 
Free Hospital for Women, p. 733. 


This is a review of 105 cases of invasive carcinoma of the cervix treated by radical 
hysterectomy and lymphadenectomy at the Free Hospital for Women from 1943 to 1953, 
inclusive. This number represents only 19.4 per cent of the total number of cancers of the 
cervix treated in this institution during the 11 year interval. The rest were treated by 
radium and x-ray. Of the 105 cases treated surgically, 85 were classified preoperatively 
as League of Nations Stage I, 17 as Stage ITA, and 3 as Stage IIB. 

Seventy-four patients in the series received radium (3,000 mg. hr.) from one to 3 
weeks prior to operation. There was only one operative death, but the postoperative com- 
plications were many and varied. There were among them 5 ureterovaginal and 4 vesico- 
vaginal fistulas, an incidence of urinary fistulas of 7.6 per cent. 

The 5 year survival to date has been 81.1 per cent in Stage I. Not enough time has 
elapsed, nor are the numbers great enough for a proper evaluation of the survival rate 
in Stage II, though at the time of writing it was 80 per cent. The authors feel this will 
drop to about 50 per cent within a short period of time. The best results were obtained 
when the surgical procedure was preceded by 3,000 to 3,500 mg. hr. of radium 2 to 9 weeks 
prior to operation. 

VINCENT TRICOMI 


Vol. 105, 1957. 


‘Brunschwig, Alexander, and Daniel, William W.: Surgical Treatment of Cancer of 
the Cervix Recurrent After Previous Radiation Therapy, p. 186. 


Brunschwig and Daniel: Surgical Treatment of Cancer of the Cervix Recurrent After 
Previous Radiation Therapy, p. 186. 


This is a plea for surgical therapy for those patients with carcinoma of the cervix 
in whom radiation has not effected a cure. The authors point out that reradiation in 
cases of radiation failure has been at best most disappointing. They feel that, because 
of the tendency of carcinoma of the cervix to remain within the pelvis for relatively pro- 
longed periods, appropriate surgery has a definite place in the handling of radiation 
failures. 

Of 30 patients with recurrent carcinoma of the cervix following radiation in whom 
the authors carried out radical hysterectomy and pelvic node excision, 17, or 57 per cent, 
had a 5 year survival. In a series of 42 cases of radiation failure, in which some form of 
pelvic exenteration was effected, the 5 year survival rate was almost 20 per cent. 

In the authors’ entire series of 72 patients, excluding those who had palliative sur- 
gery, the 5 year survival rate was 35 per cent. They believe that such a figure speaks 
for surgical therapy following radiation despite the morbidity and high immediate mor- 
tality rates that may be associated with the operative procedure. 

VINCENT TRICOMI 


Zeitschrift fiir Geburtshilfe und Gyniakologie 


Vol, 149, No. 1, September, 1957. 
Dorffler, P., and Staemmler, H.: The Importance of Cytological Diagnosis of Endocrine 
Activity in Adjusting Gonadotropin Therapy in Ovarian Insufficiency, p. 1. 
*Schuurmans, R.: Aldosterone and Toxemia of Pregnancy, p. 19. 
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Fischer, H.: Nicotine and Capillary Damage. Part I—Placenta, p. 30. 

Vogel, E.: Skin pH of the Lactating Breast; Importance in Pathology, p. 66. 

Klees, E., and Fetzer, S.: Precocious Puberty of Cerebral Etiology in a 6-Year-Old 
Girl and Peculiarities of Secondary Sex Characteristics in Various Forms of Preco- 
cious Development in the Female, p. 73. 


“Huber, R.: Obstetrical Spasmolytics Tested by Their Effect in Relieving Uterine Con- 
tractions Induced by Oxytocics, p. 105. 


Schuurmans: Aldosterone and Toxemia of Pregnancy, p. 19. 


Aldosterone, the salt retention principle of the adrenal cortex, is produced sufficiently 
without pituitary stimulation to cause retention of a minimum of 150 mg. of sodium 
chloride. Excessive levels of this hormone can arise under pituitary or dietary influence. 
It appears likely that the expression of stored cortical hormones is due to histamine and 
acetylcholine in the presence of allergic phenomena. Possibly epinephrine has a similar 
effect in psychic stimulation. While no control can be exercised on such allergens as 
blood factors, patients should be advised to be careful with foods that frequently cause 
allergies. 

WALTER F, TAUBER 


Huber: Obstetrical Spasmolytics Tested by Their Effect in Relieving Uterine Contractions 
Induced by Oxytocics, p. 105. 


The author tested an experimental spasmolytic substance (identified as SP 281) on 
women at term. The effect of the drug was measured by release of tetanic contractions in- 
duced by Pitocin, measured with the tokodynamometer. While claiming no definite proof, 
the author feels that this material can be of help in dyskynetic labor of the so-called 
‘feervical dystocia type.’’ 

WALTER F, TAUBER 


Zentralblatt fiir Gynakologie 
Vol. 79, April 6, 1957. 


*Pots, P.: The Effectiveness of Orally Administered Synthetic Progestational Sub- 
stances, p. 529. 


Pots: The Effectiveness of Orally Administered Synthetic Progestational Substances, 
p. 529. 


A preliminary report on the progestational effect of orally administered anhydroxy- 
nor-progesterone and ethyl-nor-testosterone is presented, based on 27 patients. These 
drugs appear to be useful in producing endometrial activity after oophorectomy, and in the 
treatment of endometrial hyperplasia and secondary amenorrhea. The advantage of these 
preparations over previously known products lies in their efficacy by oral administration. 
A larger series is to be presented subsequently. 

WALTER F. TAUBFR 


Vol. 79, July 13, 1957. 


Heller, H.: Hemogram in Pregnancy, Labor, and Puerperium, p. 1073. 
Mayer, A.: On the Psychological Side of Labor Pains, p. 1086. 
*Nold, B., and Huber, R.: The Influence of Chlorpromazine on Labor, p. 1095. 


Noack, H.: Is There a Need for Routine Medicinal Prophylaxis Against Postpartum 
Hemorrhage? p. 1102. 


Kustner, H.: Thoughts on Mastitis, p. 1112. 
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Nold and Huber: The Influence of Chlorpromazine on Labor, p. 1095. 


The effect of chlorpromazine on labor was tested by tokodynamometer with the fol- 
lowing results: 


1, If labor is well established, contractions are not affected by therapeutic dosage. 
2. If premature labor threatens, as shown by irregular contractions, chlorpromazine 
and Luminal can frequently be combined to avoid early termination of pregnancy. 


WALTER F. TAUBER 
Vol. 79, July 27, 1957. 


Noldeke, R.: Contribution to the Diagnosis of Rupture of the Membranes, p. 1153. 

Steffen, F. W.: Placental Fragment Retained in the Cervical Canal After Cesarean 
Section for Placenta Previa With Accretion Leading to Exsanguinating Hemor- 
rhage, p. 1158. 

Rodecurt, M.: Injection of Homologous Blood and Calcium. Calcium Problems and the 
Treatment of Eclampsia, p. 1161. 

*Harbort, G.: Steroid Anesthesia in Obstetrics and Gynecology, p. 1172. 


Harbort: 


Steroid Anesthesia in Obstetrics and Gynecology, p. 1172. 


Based on Se!ye’s discovery that certain steroids have hypnotic and analgesic action, 
and on the fact that succinates are not transmitted across the placenta, Pregnan-2101-3,20 
dion-hemisuccinate sodium (Presuren) has been used on 165 patients undergoing obstetrical 
or gynecological operations. Twenty-three patients required no further anesthesia for such 
procedures as vaginal hysterectomy, radical vaginal hysterectomy, vaginal cesarean sec- 
tion, and vaginal plastic operations. Others required only smal] amounts of nitrous oxide 
or ether. 


WALTER F. TAUBER 


Vol. 79, August 3, 1957. 


Besold, F.: Historical and Psychological Observations on Factors Preventing Ovulation, 
p. 1189. 

*Waschke, G.: Contribution on the Effect of Ethyl-Nor-Testosterone and Ethylene-Nor- 
Testosterone on Various Disturbances of the Menstrual Cycle, p. 1199. 

*Nyiri, I., Lampe, L., and Zsolnai, B.: Pituitary Gonadotropin Activity After Gyneco- 
logical Operations, p. 1210. 

Kramer, H.: Incomplete Prolapse in a 19-Year-Old Secundigravida—A Case Report, 
p. 1217. 

Kosch, L.: Three-year Experience With Medicinal Prophylaxis Against Thrombosis, 
p. 1221. 

Kardos, F.: The Role of Pregnancy and Labor in the Pathogenesis of Gynecological 

Tuberculosis, p. 1225. 


Waschke: Contribution on the Effect of Ethyl-Nor-Testosterone and Ethylene-Nor- 
Testosterone on Various Disturbances of the Menstrual Cycle, p. 1199. 


Both these 19-nor-testosterone compounds have progestational activity and are useful 
in the treatment of dysfunctions of the corpus luteum phase of the menstrual cycle. Pro- 
longed bleeding due to excessive estrogen activity can be stopped in 24 to 48 hours by 
doses as low as 30 mg. In these cases endometrial hyperplasia is prevented by the use of 
these drugs. Amenorrhea due to deficiency in progesterone is readily terminated, though 
normal menstruation does not necessarily follow. 

Menopausal symptoms are well controlled without withdrawal bleeding. Hormone 
levels can be followed easily, for control of therapy, with basal temperature determina- 
tions and vaginal cytology. 

WALTER F.. TAUBER 
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Nyiri, Lampe, and Zsolnai: Pituitary Gonadotropin Activity After Gynecological Opera- 
tions, p. 1210. 

Gonadotropin levels were determined serially after 86 gynecological operations, A 
rise occurred in 40 patients. Of these, only 2 had temperatures of over 100° F. There 
were no other postoperative complications. Their mean hospital stay was 12.1 days. 

Of the remaining 46 patients, there were 9 with temperatures over 100° F. (4 over 
102°) and 9 with other complications. Their mean stay was 15.4 days. 

The first group had a relatively high number of vaginal operations. This fact is in 
agreement with the general observation that patients have a smoother convalescence after 
vaginal surgery. 


The authors conclude that heightened pituitary activity is important for a smoothe: 
postoperative course. 


WALTER F. TAUBER 
Vol. 79, August 17, 1957. 
*Leinzinger, E.: Proof of Transplacental Transfer of Contrast Medium From the Im 
planted Placenta Into the Maternal Circulation, p. 1269. 
Stange, H., Rumphorst, K., and Schaumkell, K.: 
tion, p. 1281. 
Daffner, L.: Contribution to the Treatment of Postpartum Eclampsia, p. 1286. 
Zsebok, Z.: New X-ray Technique to Determine Length and Stage of Development of 
the Fetus in Utero, p. 1295. 
Slunsky, R.: 
p. 1299. 
Sillo, G.: A Simple, Clear Menstrual Calendar, p. 1303. 


Turner Syndrome With Maseuliniza 


Cervicitis as Cause of Sterility, Its Treatment and Subsequent Conception, 


Leinzinger: Proof of Transplacental Transfer of Contrast Medium From the Implanted 
Placenta Into the Maternal Circulation, p. 1269. 


An iodine contrast medium was injected into an unseparated placenta through the 
umbilical vein one hour after delivery. With the use of x-ray films, a normal intravenous 
pyelogram was an incidental finding. This led the authors to claim two conclusions: 
(1) Since the material used has a molecular weight of 510, the previously postulated 
maximum molecular weight of 180 to 342 for placental permeability is mgt valid. (2 


{ 


Studies on the placental barrier can be made in the third stage of labor by injecting the 
umbilical vein with the material to be studied. 


WALTER TAUBER 


Co rrespondence 


Lupus Erythematosus and Toxemia of Pregnancy 


To the Editors: 


p 


We have read with great interest Drs. Boyd, Stoddard, and Pierce’s article, ‘‘ Lupus 
Erythematosus Simulating Toxemia of Pregnanecy,’’ in your issue of November, 1957, vol. 
74, no. 5, page 1062. 

The summary supports our own ideas on this subject. In our paper, ‘‘Lupus Ery- 
thematosus” (Australian J. Dermat., Vol. 3, No. 4, December, 1956), we detailed the history 
of 14 females with systemic lupus erythematosus. 

Of the 14, 10 had been pregnant. Of the 10, 6 had had from one to four episodes of 
toxaemia of pregnancy. Of the remaining 4, one had one child and two miscarriages, another 
had two children and two miscarriages, and another had three children, but after each of 
her first two pregnancies she had a year’s undiagnosed severe weakness and loss of weight, 
and after the third pregnancy she developed severe arthritis. In only one of the 10 was 
there an uneventful obstetrical history. 

We believe that, if an electrophoretic pattern is done at the time of blood typing and 
Wassermann examination, the presence of dysgammaglobulinaemia might warn the obstetrician 
of the probable later development of toxaemia. This development may also be predicted 
from a painstaking medical history. If this history is punctuated with ailments such as 
arthritis, pneumonia, pleurisy, acute reaction to drugs, or other manifestations of the systemic 
lupus erythematosus syndrome, the probability of toxaemia should be kept in mind. 

We believe that systemic lupus erythematosus in a relatively benign form is much 
more common than has hitherto been recognised. 


W. H. Warp, M.B., CHM., D.D.M. 
W. W. GUNTHER, M.B., B.S., D.D.M. 
17 BoLTON STREET 
NEWCASTLE, AUSTRALIA 
DECEMBER 23, 1957. 
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Research on the Placenta 


The Association for the Aid of Crippled Children, in the interest of reducing preg- 
nancy wastage, is compiling a book, “The Placenta and Fetal Membranes—A Survey.” A 
portion of this will be comprised of brief descriptions of research work in progress. 


The Association will be grateful to receive information concerning any projects which 
may be germane. The name and address of the investigator and a word as to the nature 
of the investigation should be sent to Louis M. Hellman, M.D., in care of the Association 
for the Aid of Crippled Children, 345 East 46th Street, New York 17, N. Y. 


American Board of Obstetrics and Gynecology 


The next scheduled examinations (Part II), oral and clinical for all candidates 
eligible, will be conducted at the Edgewater Beach Hotel, Chicago, Ill., by the entire Board, 
from May 7 through 17, 1958. Formal notice of the exact time of each candidate’s examina 
tion will be sent him in advance of the examination dates. 

Candidates who participated in the Part I Examinations will be notified of their 
eligibility for the Part II Examinations at the earliest possible date. 


Current Bulletins of this Board may be obtained by writing to: 


ROBERT L. FAULKNER, M.D., SECRETARY-TREASURER 
2105 ADELBERT ROAD 
CLEVELAND 6, OHIO 
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Physicians are aware of the anxiety caused 
when bleeding occurs during menopausal 
therapy. According to Goldfarb and Napp, 
“for this reason, as well as the possibility of 
masking carcinoma, the great advantage of 
methallenestril [Vallestril] lies in the ab- 
sence of bleeding during therapy or on dis- 
continuance of treatment with this drug.”* 

Attending this unique therapeutic advan- 
tage, these investigators observed that re- 
lief of symptoms with Vallestril occurred 


April, 1953 


Vallestril’ relieved symptoms 
in 91 per cent of menopausal patients 


NO WITHDRAWAL BLEEDING 


in 91 per cent of 100 menopausal patients. 

Administration—For the menopausal syn- 
drome two 3-mg. tablets (6 mg.) of Vallestril 
should be taken daily for three weeks; there- 
after, to control symptoms 3 mg. daily for as 
long as required. G. D. Searle & Co., Chicago 
80, Illinois. Research in the Service of 
Medicine. 


*Goldfarb, A. F., and Napp, E. E.: Use of Meth- 
allenestril (Vallestril) in Control of Menopausal 
Symptoms, J.A.M.A. 161:616 (June 16) 1956. 
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Photographed at the Nassau Straw Market, 
one of the tourist attractions of the Bahamas. 


F you are like most couples, 
the years after forty-five can be as rewarding as any in 
your lives. You’ve raised the children, seen them settled. 
Now you can look forward to enjoying many things you 
deferred while the family was growing up—to pleasant 
years made secure and independent by a lifetime of saving. 
How wise to protect that independence by investing part of 
your savings conservatively in safe, sure U.S. Savings 
Bonds! The return is good—34%4% at the bonds’ maturity. 
And you can increase your security so easily by buying 
more Series E Bonds regularly where you bank or automat- 
ically through the Payroll Savings Plan at work. Or, if you’d 
rather have your interest as current income, order Series H 
Bonds through your banker. The time to do it? Now. When 
financial independence counts, count on U.S. Savings Bonds! 


The U.S. Government does not pay for this advertisement. It is donated 
by this publication in cooperation with the Advertising Council and the 


Magazine Publishers Association. 
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More fun for 
you—Private swimming 
pool—wading pool, terrace 
dining room, cocktail 
lounge. Near to excitin : 


entertainment, historic 

sightseeing, thrilling 
sports. New, modern, 150 
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Robert Acosta, Mgr. 
Write today. 
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AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


Welcome relief can be the rule rather than the exception in the treatment of premenstrual 
tension so often associated with fluid retention. 


Patients report marked improvement of physical and emotional well-being on a simple regimen 
of DiAMox—'/2-1)/2 tablets daily, depending on weight. Treatment begins 6-10 days prior to 
onset of menstruation, or at the onset of symptoms. 


Well-tolerated, a single oral dose of DiAMOx offers convenient daytime diuresis and nighttime rest. 


Supplied: Scored tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. teaspoonful and vials 
of 500 mg. for parenteral use. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK > 
*Reg. U.S Pat. Off. 


April, 1958 
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Correlates the pathological changes 
in the ovary with the endocrine 
disorders which accompany them 
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Morris and Scully 


ENDOCRINE PATHOLOGY 
OF THE OVARY 


For the gynecologist, the pediatrician, the internist, the 
pathologist or the endocrinologist seeking to correlate and 
understand the pathological changes found in the ovary 
with the endocrine disorders which accompany them, the 
new Morris and Scully book, ENDOCRINE PATHOL- 
OGY OF THE OVARY offers the only completely cur- 
rent and significantly essential information available on 
the subject. Covering the modern aspects of the problem, 
this presentation includes not only much previously un- 
reported case material, but a number of new approaches 
to existing concepts as well. 


The authors lead you through introductory chapters on 
modern concepts of the cells of the gonads, their embryol- 
ogy, sexual differentiation, sex hormone production, hor- 
mone assays, and a brief classification of various endocrine 
syndromes. Current thinking on non-neoplastic and neo- 
plastic abnormalities of the ovary which are associated 
with endocrine effect are discussed in detail. Significant 
case histories of functioning tumors and related disorders 
observed at Massachusetts General Hospital, Peter Bent 
Brigham Hospital, the New England Deaconess Hospital, 
the Boston City Hospital, Free Hospital for Women in 
Brookline and Yale Medical Center are included. 


By JOHN McLEAN MORRIS, M.D., Associate Professor of 
Gynecology, Yale University School of Medicine; and ROBERT 
E. SCULLY, M.D., Clinical Associate in Pathology, Harvard 
Medical School, Associate Pathologist, Massachusetts General 
Hospital, Boston. 


Just published, 151 pages, 634” x 934”, 
75 illustrations. Price, $8.50 


The C.V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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“Mommy, play with me, Mommy!” 


She can, now. But only a short time 
ago Doris never had time for the kids. 


A “crazy-clean” housekeeper, she chased 
dirt and germs all day long. This end- 
less ritual seemed pointless, even to 
her, yet she couldn’t help herself. 

She became short-tempered with the 
children ... cried for no reason at 
all... was depressed and inde- 

cisive. Because her 

compulsiveness crowded 

out normal living, and 

Doris was on the brink 

of a serious breakdown, 

Pacatal was instituted: 

25 mg. t.i.d. 


Pacatal therapy re- 
leased this housewife 
from the grip of 

her neurosis. 


For patients on the brink of psychoses, 
Pacatal provides more than tranquiliza- 
tion. Pacatal has a ‘‘normalizing” 
action, i.e., patients think and respond 
emotionally in a more normal manner. 
To the self-absorbed patient, Pacatal 
restores the warmth of human fellowship 
... brings order and clarity to muddled 
thoughts ... helps querulous older 
people return to the circle of 

family and friends. 


Pacatal, in contrast to earlier 
phenothiazine compounds, and other 
tranquilizers, does not ‘‘flatten” the 
patient. Rather, he remains alert and 
more responsive to your counselling. But 
Pacatal, like all phenothiazines, should 
not be used for the minor worries 

of everyday life. 


Pacatal has shown fewer side effects 

than earlier ataraxics; its major benefits far outweigh 
occasional transitory reactions. Complete dosage 
instructions (available on request) should be consulted. 
Supplied: 25 and 50 mg. tablets in bottles of 100 and 500. 


Also available in 2 cc. ampuls (25 mg./cc.) 
for parenteral use. 


back from the brink with 
Pacatal 


Brand of mepazine 


WARNER-CHILCOTT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 
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2nd Edition of Ryan's 


HEADACHE 
Diagnosis and Treatment 


4 


uldosec 


Comprehensive Aid to One of the Most Common 
Complaints of the Medical Patient 


One of the few detailed works on the subject, the 2nd edition of 
Ryan’s HEADACHE, DtaGnosis aNpD TREATMENT discusses all of 
the various types of headache and their modern day treatment. 
Valuable to every member of the medical profession, regardless of 
field, this comprehensive work covers etiology, symptomatology, diag- 
nosis and the most effective treatment of each individual type of 
headache, common and rare. In the new 2nd edition, Dr. Ryan lists 
many new preparations for treatment of headaches, discusses current 
thinking on histamine administration and the use of tranquilizer 
drugs, and clarifies thinking on Temporomandibular Joint Syndrome, 
and Facial Neuralgia. Compact, inexpensive and easy-to-read, this 
practical book skillfully guides you through each step from com- 
plaint through treatment including important history-taking, proper 
examination from various angles and viewpoints plus the radiological 
and laboratory procedures that may be required. Valuable in diag- 
nosing and treating one of the most common complaints of the medi- 
eal patient today, this handy, concise reference supplies a survey of 
current knowledge in this field. 


By ROBERT E. RYAN, B.S., M.D., M.S. (in Otolaryngology), F.A.C.S., 
Department of Otolaryngology, St. Louis University School of Medicine. 


1957, 2nd edition, 421 pages, 54,” x 842”. 


Price, $6.75. 


Mark and Mail This Coupon Today! —~~~~-~-~-~-~~-- 


The C.V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 


Gentlemen: Please send me Ryan’s HEADACHE, Diagnosis and Treatment priced at $6.75. 
I understand that if I am not completely satisfied I can return the book within 10 days 
with no charge or obligation. If remittance is enclosed, publisher pays the mailing charges. 


Payment enclosed Charge my account 
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for “heartburn” 


during pregnancy 


Gelusil 


antacid adsorbent 


fast, lasting relief 
no acid rebound 
nonconstipating 


contains no laxative 
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FOR THE 
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SYNDROME 


Trilute 


ANTISPASMODIC 


a physiologic 
corrective 
COmBATS contains no 
me trian analgesic drug 
UTERINE: SPASM 
Tissue EDEMA 
ausicy 
DIURETIC ANTIHISTAMINIC 


TRILUTE contains Trocinate, a safe, 
potent uterine relaxant; the diuretic, 
Theophylline; and the antihistaminic, 
Pyrilamine Maleate. 


DIRECTIONS: One capsule after each 


meal and at bedtime, beginning with 
first symptoms of premenstrual tension, 
or at least four days before menstrua- 
tion. Continue through first day of flow. 


Wm. P. Poythress & Co., Inc. 


RICHMOND 17. VIRGINIA 


Changing Your Address? 


When you move, please— 


(1) Notify us to change your address 
allow us six weeks to make the 
change. 


(2) Mention the name of this Journal. 
(We publish twelve periodicals. ) 


(3) Give us your old address, If possi 
ble, return the addressed portion of 
the envelope in which we sent your 
last copy. 


(4) Give us your new address—complete 
—including the Postal zone number. 


(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington 
Bivd., St. Lowis 3, Mo. 
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edemas of 


neo Bromth 


Bromaleate, Brayten 


The etiology of abnormal water retention during 
pregnancy is still unknown; however, the wide- 
spread interest in—and successful treatment of 
—premenstrual tension in recent years has re- 
sulted in serious consideration by a number of 
investigators of a possible common denominator 
between the two conditions. ““The study of both 
diseases revealed a striking similarity of symp- 
toms and signs suggesting acommonetiology.””! 

There now is an impressive recent report in 
Am. J. Obst. & Gynec. by James and Johnson on 
the treatment of 180 edematous pregnant patients 
with the relatively new preparation—neo Bromth. 

Clinically, James and Johnson found neo 
Bromth “‘to be as superior to other therapeutic 


pregnancy ? 


measures in our edematous pregnant patients as 
Bickers and Greenblatt found it to be in treating 
premenstrual tension.” 

Existing or developing edemas were controlled 
in 162 (90%) of the 180 patients. No other medi- 
cation, or special diets, were necessary. These 
investigators concluded that ‘‘tneo Bromth, 
although non-hormonal therapy, appears to 
possess a specific antidiuretic hormone antago- 
nism which would account for its effectiveness in 
both premenstrual tension and edemas of 
pregnancy.” 

neo Bromth is safe, non-hormonal therapy. 
Each 80 mg. tablet contains Pamabrom (2-amino- 
2-methyl-1-propanol 8-bromotheophyllinate) 50 
mg. and pyrilamine maleate, 30 mg. Dosage, 
2-3 tablets T.I.D. or Q.I.D., commencing at the 
first signs of undesirable weight gain. 

1. Brit. M. J. 1:1007, 1953 
2. Brit. M. J. No. 4896, 1071, 1954. 
3. Am. J. Obst. & Gynec. 74:1054, Nov., 1957. 


BRAYTEN PHARMACEUTICAL COMPANY Chatianooga 9, Tennessee [BR 
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Specially designed and produced for 
American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 
issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 
on your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-karat gold leaf hot-embossed lettering 
makes it a fit companion for your finest 
bindings. The Volume File is reasonably 


Preserve Your Journals 
With This 


4 e55e 4 ones 


Volume File 


priced, in spite of its costly appearance. It 
is sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more con- 
venient and economical to order 3 for $7.00 
or 6 for $13.00. When ordering specify 
file for American Journal of Obstetrics and 
Gynecology. Send check with order. Satis- 
faction guaranteed. Can be sent to U.S. and 
possessions only. For prompt shipment, or- 
der direct from 


Jesse dones éx Corps. 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 
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SPERMICIDALMONILIAST 


*Spermicidal, moniliastatic, trichomonastatic. The evident increase in the incidence of moniliasis suggests 


the regular use of a contraceptive that has been shown in the laboratory to be moniliastatic. Also, Lanteen 
jelly’s proven activity against trichomonas can aid in preventing reinfection with this organism by the 
male partner. Lanteen contraceptive jelly enables all your patients to use continuously the preferred and 
safest contraception technique. Even problem patients do not have to change to the condom method or 
otherwise interrupt the diaphragm-jelly regimen. Now your patients can have this triple protection in one 
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ACTA ENDOCRINOLOGICA 


The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden and Switzerland. 


Vol. XXVII, Fasc. IV CONTENTS April, — 


Contents, Fasc. I-IV, Vol. eres 

Authors’ Index, Vol. XXVII 

Subject Index, Vol. XXVII 

Soliman, F. A., and Reineke, E. P.: 
ectomy 

Birke, G., Gemzell, C. A., Plantin, L. O., and Robbe, H.: Plasma levels of 17-hydroxy- 
corticosteroids ’and urinary excretion pattern of keto-steroids in normal pregnancy 

Tamm, J., Beckmann, I., und Voigt, K. D.: Uber Blutsteroide. II. Papierchromato- 
graphische Untersuchungen am peripheren menschlichen Blutplasma 

Rinne, K., and Nddtdnen, E. K.: The effect of nor-androstenolonephenylpropionate on 
the “clei cortex and body weight of male rats 

Rinne, U. K., and Ndédténen, E. K.: The effect of nor-androstenolonephenylpropionate on 
— atrophy of the adrenal cortex and inhibition of growth induced by cortisone 
acetate 

Jakobson, T.: Observations on urinary and plasma corticoid levels in hyperthyroidism 
during basal conditions and during the administration of corticotrophin 

Kivirikko, K. I., and Liesmaa, M.: Effect of cortisone and age on the hydroxyproline and 
proline concentrations of blood and urine in the rat 

Gemzell, C. A., and Sjéstramd, T.: Effect of adrenalectomy and of hydrocortisone on the 
total amount of haemoglobin and blood volume in male rats 

Comsa, J.: Role of the thymus in the effect of thyroxin on leucopoiesis in guinea pigs ~~ 

Verschoof, K. J. H.: Adrenaline, eosinophil cells and Luminal 

Skanse, B., and Nyman, G. E.: Electroencephalographic abnormalities in Addison’s disease 
and its response to cortisone 

Furuhjelm, M., and Waller, R.: Estimation of oestrogenic substances in urine 

Brody, 8., a Westman, A.: Effects of oestradiol and progesterone on the nucleic acid 
and protein content of the rabbit uterus 
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In gelman- ~Sundberg, A.: Failure of vitamin E to prevent placental changes and abruptio 
placentae in guinea pigs treated with oestrogens and in women suffering from hyper- 
tension, chronic renal disease or toxaemia of pregnancy 


Issued monthly. Three volumes at $7.25 (incl. postage) per volume appear every year. 
Supplements supplied free of charge to subscribers. 


Publisher: Einar Munksgaard, 6 Niérregade, Copenhagen K, Denmark 


with no extra cost. Lanteen jelly is not a treatment for clinically active moniliasis or trichomoniasis. 
Write for complete details on Lanteen’s triple protection. Lanteen jelly contains Ricinoleic Acid 0.50%, 
Hexylresorcinol 0.10%, Chlorothymol 0.0077%, Sodium Benzoate and Glycerin in a Tragacanth Base. 
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THE 
ENCOURAGEMENT 
OF 
PROGRESS 


The American Cancer Society’s annual Spring Crusade is 
the climax of its year-round attack on cancer through 
research, professional and lay education, and service to 
the stricken. A study of the cancer scoreboard indicates 
that steady progress is being made. More and more lives 
are being saved. Progress encourages more progress. 

Earlier diagnosis, new methods of treatment and a 
greater public awareness have contributed to this progress. 
It is often said that the life of the cancer patient is in the 
hands of the first physician he consults. The Society, there- 
fore, conducts a broad professional education program, 
making available to doctors, through literature, films, 
exhibits, and other materials, information on the latest 
advances in detection, diagnosis and treatment. 

As the Society aids the doctor, so does its large corps of 
volunteers aid the cancer patient with dressings, transpor- 
tation, home care, medication and a host of other vitally 
needed services. 

For the past two years, the theme of the Society’s annual 
Crusade has been “Fight Cancer with a Checkup and a 
Check.” That Americans everywhere are learning the value 
of the annual health checkup in the fight against cancer, is 
evidenced by the fact that doctors report they are now 
seeing more cancer in its earliest stages than ever before. 

That American men and women have a personal stake 
in the program of the American Cancer Society is demon- 
strated by the public’s generous support of the Crusade. 
This year the goal is $30,000,000 and we are confident that 
our people will meet the challenge... will “fight cancer 
with a checkup and a check” in the encouragement of 
further progress. 


Lowell T. Coggeshall, M.D., President 
American Cancer Society 
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prolonged 


Evenly sustain relaxation of mind and muscle ‘round the clock 


TABLET THERAPY 


MEPROSPAN THERAPY 


TWO MEPROSPAN prickansenecy IN THE MORNING 


MEPROSPAN CAPSULES AT BEDTIME 
N AND SKELETAL MUS- 


iz Ov JINTERRUPTED SLEEP THROUGH- 


DAY 


GHT 


‘Meprospan 


MEPROBAMATE IN PROLONGED RELEASE CAPSULES 


= maintains constant level of relaxation 
= minimizes the possibility of side effects 
simplifies patient’s dosage schedule 


Dosage: Two Meprospan capsules q. 12 h. 
Supplied: Bottles of 30 capsules. 

Each capsule contains: 

Meprobamate (Wallace) .................... 200 mg. 
dicarbamate 


Literature and samples on request. 


WALLACE LABORATORIES, New Brunswick, N. J. 
TRADE -MARK CME-6598-48 
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pain 
0 
comfort 
in 
minutes 
with 


Anusol 


hemorrhoidal suppositories 


Anusol contains no narcotic— 


no analgesic drug—cannot mask 


symptoms of serious rectal pathology 


WARNER-CHILCOTT 


The Management of 


OBSTETRIC 
DIFFICULTIES 


M.D., Revised by J. ROBERT 
ILLSO he Professor of Obstetrics and 
University School of Medicine, 
Head of the Department of Obstetrics and Gyne- 
cology, Temple University Hospital. Fifth Edition. 
312 2 panes, 348 illustrations, 1 color plate. PRICE, 


In the preparation of this revision an at- 
tempt has been made to conform to the 
purpose of the original author—to develop 
a practical aid to physicians who are meet- 
ing and contending with obstetric difficulties 
and emergencies. Because the general prac- 
titioner is often the first to see the compli- 
cated cases, the reviser has made a special 
attempt to make the new edition of as much 
practical value as possible to the general 
practitioner without destroying its value for 
the specialist. To accomplish this he has 
included methods for the management of 
pregnancy and its complications which can 
be utilized in small general hospitals or at 
home, as well as in large well-staffed ma- 
ternities. 


A brief chapter on normal labor and an- 
other concerning the normal puerperium as 
a basis for the discussion of the manage- 
ment of complicated delivery and of post- 
partum disorders have been added. The 
changes which occur in the maternal organ- 
ism in response to pregnancy are not con- 
solidated in a separate section but are con- 
sidered as they relate to and influence each 
of the complications. In some instances the 
material was rearranged to permit a single 
complete discussion of certain conditions 
rather than to describe their treatment dur- 
ing pregnancy, labor and the puerperium 
separately; the management of the third 
stage of labor and the treatment of post- 
partum hemorrhage, for instance, are con- 
sidered together, and breech delivery is com- 
bined with version and breech extraction 
which are similar in many respects. The 
portions of the book on erythroblastosis 
fetalis and the examination and care of the 
newborn infant were prepared by Dr. Victor 
C. Vaughan, III, Assistant Professor of 
Pediatrics in the Temple University School 
of Medicine. 


THE C. V. MOSBY COMPANY 

3207 Washington Blvd., St. Louis 3, Mo. 
Gentlemen: Send me a copy of Titus-Willson ‘‘The 
of Obstetric Difficulties.” The price 


is $12. 


is my check. Charge my_account. 
(Postage Paid) (Postage Extra) 


OsGyn-4-58 


Am. J. Obst. & Gynec. 


€ 
ttn 
Page 98 ee 


INFANT 
FEEDING 


SERVICES 


“Your Baby Book” 
“Modern Infant Feeding”’ 


“Instructions for Care of 


Mother and Baby” 
Mother’s Gift 
Calculator 
Bassinet Cards 


Ss-M-A’ 


FOOD FORMULA FOR INFANTS 
Concentrated Liquid 
Instant Powder 


for sound 


infant nutrition 


Philadelphia 1, Pa. 
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Whites 
Vita | A Softens Skin Hastens Healing 
| f] f] Circumcision wound 


Routine nipple care 


for mother | Episiotomy wound 
“Detergent Dermatitis” 


A daily necessity 
in the house where baby lives 


Soothes and 


SUPPLIED: 1% and 4 oz. tubes; ; 
1 Ib. jars and 5 Ib. containers. WHITE Laboratories, Inc. Kenilworth, N. J. 


Here (A) is Magnocyl, the only 
wetting agent fecal softener on 
the market that retains its ef- 
fectiveness under all conditions. 


The beakers contain identical 
gastric juices. The cloudy pre- 
cipitation in beaker B is pro- 
duced when an ordinary wetting 
agent ionizes and unites with 
ihese juices. lonization dissi- 
pates the effectiveness of the 
agent, and a little or no bene- 
fit results. 


You can’t see Magnocyl at 
work. Its active ingredient is 
non-ionic, therefore, non-pre- 
cipitating. It’s the ‘‘natural’’ 
answer to a problem as old as 
man. Magnocyl can be safely 
prescribed to maintain softness 
of stool for infants, children 
and adults of all ages. 


THE PAUL 8B. ELDER COMPANY BRYAN, 
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20 YEARS 


of clinical experience continue 


to substantiate the advantages of 


PROLOILD 


the total thyroid complex 
provides all of the fractions of thyroid secretion. 


from the most potent natural source 

fresh hog thyroid, the superior animal source, 
in physiologically uniform potency 

all fractions naturally proportioned 

to normalize all facets of thyroid function. 


doubly assayed 

chemically: for iodine and thyroxine iodine: 

: biologically: for metabolic potency and goiter prevention. 
highly purified 

purified thyroglobulin (freed of 90% of 

extraneous, inert tissues). 

stable indefinitely 

no deterioration of potency in 7 years of shelf life. 


with uniform potency 


double assay assures a smooth, predictable clinical response. 


flexible dosage 
5 tablet sizes (4, Ye, 1, 1% and 5 gr.) 
give precision and convenience on every dosage level. 


safe. economical lifetime therapy 
time-proven safe for maintenance of 
a normal euthyroid-like state. 


PROLOID® 


the improved thyroid 
is prescribed in the same dosage as 
ordinary thyroid and is available 
%, 1, 1% and 5 grain 
tablets as well as powder. 


WARNER-CHILCOTT 
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the ESSENTIALS 
5th Edition 


SYNOPSIS of OBSTETRICS 


JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S., Late 
Professor Emeritus of Obstetrics and Gynecology, University of 
Minnesota Medical School. Revised by CHARLES E. McLEN- 
NAN. M.D., Professor of Obstetrics and Gynecology, Stanford 
University School of Medicine. 1957, 5th Ed. 403 Pages, 474” 
x 75%4’’. 163 Illustrations. Price, $6.00. 


In this small, inexpensive volume is concentrated a large amount of information 
about obstetrics. It is accurate and has been brought up to date. The reader is 
given in 1-2-3 order definitions, descriptions, treatments, procedures, indications 
and prognoses. Obstetrics—both normal and abnormal—is covered quite fully. 


Designed as a quick reference for essential material in obstetrics this book follows 
closely the presentations in standard textbooks covering the specialty. It starts 
with chapters on ovulation and fertilization, implantation, and endocrine function 
in pregnancy, and proceeds after a brief but comprehensive survey of the physi- 
ology of pregnancy, to the diagnosis and management of normal pregnancy, includ- 
ing excellent remarks on antenatal care. The management is discussed in consider- 
able detail, while abnormal mechanisms are considered somewhat briefly. Later 
sections deal with medical complications of pregnancy, the pathology of labor and 
the puerperium, dystocia due to contracted pelvis, antepartum and postpartum 
hemorrhage, and the volume concludes with a short section on obstetric surgery. 


NEW MATERIAL IN 1957 EDITION! 


The chapters dealing with fetal and maternal physiology have been extensively re- 
written, and major revisions have been made in many other chapters, notably those 
concerned with injuries and diseases of the fetus, abortion and premature labor, 
and dystocia due to contracted pelvis. 


THE C. V. MOSBY CO. ae 

3207 Washington Blvd., St. Louis 3, Mo. 

Gentlemen: Please send me the Fifth Edition of 
gum today from Litzenberg-McLennan “SYNOPSIS OF OBSTET- 


THE C. V. MOSBY CO. 


RICS,” published in 1957, and priced at $6.00, on 
10-day approval. I understand if I am not com- 
pletely satisfied, I can return the book within 10 
days and my money will be completely refunded. 


[] Attached is my check. [(] Charge my account. 


3207 Washington Blvd. 
St. Lovis 3, Mo. Dr. ~---------------------------------------- 
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Holland-Rantos Company -~-~--~---~---- 42, 7 
86 
Jones & Hauck Box Corps., Jesse -_.. 94 
Lakeside Laboratories 61 
Lederle Laboratories 40, 87 
Lilly end Company, TH 82 


Massengill Compny, The S. E. (Livita- 
Ot a Insert between pp. 36 and 37 

Massengill Company, The S. E. (Adreno- 
Insert between pp. 64 and 65 

Merck Sharp & Dohme -_----_ 16, 44, 45, 51 


Merrell Company, Wm. S. ~--------- 18, 28 

Mutual Benefit Life Insurance Company, 

National Drug Company, The --~ 32, 46, 56 


Ortho Pharmaceutical Corporation ~_~- 


Pfizer Laboratories, Div. of Chas. Pfizer 


Pitman-Moore Company 66 
Quaker Oats Company, The ~-------~--- 24 
Roche Laboratories, Div. of Hoffmann- 


Roche Laboratories, Div. of Hoffmann- 
Insert between pp. 32 and 33 


Schering: Corporation: 13 
Searle & Company, G. D. ~--------- 9, 83 
Sklar Manufacturing Company -----~-~-- 80 


Smith, Kline & French Laboratories ~~ 


Squind & Gots, 20, 54, 81 
Strasenburgh Company 52, 53 
Walker Labarateries 104 
Warner Chilcott ~----- 7, 25, 89, 92, 98, 101 


Webster Company, The William A. --- 


Westwood Pharmaceuticals 62 
Winthrop Laborateries 49 
Wyeth Laboratories ~_-_----_ 19, 33, 85, 99 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index. 
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Pharmaseal Laboratories 
_____._._.._... Insert between pp. 16 and 17 
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ASCORBIC 
CALCIUM 
FOLIC ACID 
VITAMIN B,, conc activity equiv. fo 
FERROUS GL GLUCONATE 
Teact ELEMENTS” 
Added micronutrients 
MICRONUTRIENTS 
Copper 2 s Copper Sulfate? 2 by > Manganese 25 Man 
anese suitate 2m. © Cobalt Sulfate’ 04 mg: 
inc ias Zinc Oxide) 2 Magnesium as Magnesium 
2 as Sodum Molyodate! 
jegine as Potasswm 02 and Fluenae 
cal: ym Fluorde! 04 
pose: | capsule three times 


daily, or o preset! 
(SEE REAR PANE!) 


WALKER LABORATORIES 


HIGH-POTENCY 
ILL CAPSULES WITH “BUILT. IN" 


ANTIANEMIA 
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-+- MOUNT V 
ERNON 
+» U.S.A. 


Am. J. Obst. & Gynec. 


A DIETARY L act 100 CA 
| FOR USE DURING PREGNANCY 
EACH CAPSULE % 
VITAMIN A. Crystatline USP Units <P 
com 
“YRAT OR) 
ES. MOUNT VERNON 
| 
im | 
sule 
33.3 me. per oP | 


control nausea 
and vomiting 
of pregnancy 
RECTALLY 


¢ Provide prompt relief from nausea 
and vomiting 


« One Supprette inserted rectally be- 
fore arising usually suffices 


¢ No refrigeration required— 
Supprettes can be kept at bedside 


« No gastric upset 
Complete utilization of medication 
assured 
¢ ¢ Synergistic combination of drugs 
enhances efficacy 
« No discomfort, irritation or 
leak-back 
« Helps pregnant women enjoy 
\ pregnancy 
Supplied: 
Antinausea Supprettes \ The "Neocera’”’ Base 
No. 1 (pyrilamine maleate 50 mg., “ 
pentobarbital sodium 34 gr.). Makes the Difference 
No. 2 (pyrilamine maleate 50 mg., Contains no oils or fatty materials. 


pentobarbital sodium 14 gr.). 
In jars of 12. 


Consists of water-soluble Carbowaxes* 
with active dispersal agent. Mixes 
readily with rectal fluids. 

*Trademark U.C.C. 


SUPPRETTE /SUCCESSOR TO THE SUPPOSITORY 
No Refrigeration Necessary—Samples on Request 


THE WILLIAM A. WEBSTER CO. « MEMPHIS 5, TENN. 


| 
a 
| ANT NAUSEA 
—~. > € 
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This advertisement conforms to the Code for Advertising of the Physicians’ Council for Information on Child Health, 


WHAT 
Bremil-FED 
BABIES ARE 
“MADE OF” 


good nourishment 


natural tranquility 
(physiologic Ca: P ratio of 14:1) 


freedom from excoriations 
or perianal dermatitis | 


\ minimal digestive upsets | 
reduced danger of dehydration 
during stress 


“EVERYTHING NICE” 


for parents, nurses, and physicians 


® 


Bremil 


nutritionally complete... physiologic... reasonable 
in cost—a clinical counterpart of breast milk 


standard dilution from birth — 
1 level measure to 2 fl.oz. hot water, 
in 1-lb. tins at all drug outlets. 


‘PRESCRIPTION PRODI 


THE BORDEN GO 
. 17 MULL-SOY DRYCO BET 


L 350 Madison Ave., N, 


_ 


c °, 
VU 
z 
Qa 
z z 
3 
C4 
| 
| 
| 
| 
| 
i 
§ 
4 
aa 
TS BIVISION 
IA CACTOSE KLIM 


